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FOREWORD

DEVELOPMENT OF THE ARMED FORCES QUALIFICATION TEST AND
PREDECESSOR ARMY SCREENING TESTS, 1946-1950

(Based on PRS Report 976)

The Armed Forces Qualification Test (AFQT) is the means of determin-
ing mental test acceptability of potential enlistees and inductees. It Is jointly
developed by the Armed Forces to implement the mental standards established
by law and administrative action for admission Into the Armed Forces. The
AFQT also provides a basis for qualitative distribution of manpower among the
Services,.

This report is a summary of the work done and the problews encountered
in the development and use of the AFQT. It describes briefly the xpprence
with ot1her tests used for Ldtial screening and related purposes in Uhe past. It
was out of this experience that the current AFQT was developed.

The test was developed in two comparable formrs in accordance with
accepted principles and techniques of test construction and with due regard for
policy and operating problems. When administered accord-" to ptea .,
procedures, the AFQT adequately maintains its effectivzness as a meintq tst
screen. Continual research is underway'to maintain and improve mental test
screening procedures.

This report is of Interest to research technicians, iad to those responsi-
ble for or concerned with initial screening in the Armed Forces.
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DEVELOPMENT OF THE ARMEED FORCES QUALIFICATION TEST AND
PREDECESSOR ARMY SCREENING TESTS, 1946-19[@

INTRODUCTION

Mental test standards are ec•abl ished by law and military policy a.*. a means of deter.
mining acceptability of potential enitstees and inductees. The purpose of such standards is
to screen out those who cannot profit from military training and who might be actual liabili-
ties to the Services. Such standards must vary from time to time In accordance with
changes In manpower demands, training facilities, and National Policy.

Psychological screening tests are used to examine potential enlistees and Inductees
for acceptance In confo%1.-..ty with mental atandards. Simi!ar tests were used during World
War II for classification purposes. Experience with classification tests indicated their
value for initial screening. Constant Improvement in the tests and their use is necessary
because of obsolescence and the necessity to refine sensitivity at various cut-off points as
these are changed by law or policy.

The program descrihed in this report led to the development of the tests currently
used (October 1952) for initial screening. These tests, Armed Forces Qualificatio, Test
AFQT-1, and Armed Forces Qualification Test AFQT-2, were based on extensive research
with earlier forms of screening tests and on follow-up studies to determine the applicability
of AFQT to operating conditions. The studies relating to the development and use of AFQT
represented the joint effort by Army, Navy, Marine Corps, and Air Force research per-
sonnel by direction of the Department of Defense. The Army was designated as the coordi-
nating and executive agency in this program. The earlier tests had been developed for Army
use only.

The purpose of this report is to s'mmarl.=f the problems encountzcrwd in *..

ment of AFQT and to describe the outcome of attempts to solve these problems. ?,'lany of
these problems arose In the development and use of earlier tests. To permit a better unler-
standing of the development of AFQT, a summary of experience with earlier tests i.s pro-
vided as a background.

BACKGROUND

CLASSIFICATION VS. SCREENING TESTP

Because much of the history of the screening ists developed under this program is
related to previous and concurrent developments of classification tes-., and because siailar
score conversion systems and terminology frequently apply to both, it is important to ciar~ly
the difference between these two types of tests.

Clas•• eation, Tests are used primarily to clLs..fy men on the basis of abilAities for
assignment suuh as officer training and specialisa; tr.irUing. These tests originally measured
Just a few abilities (in , cases similar.to those currently measured by screening testz),
and in the Army were referred to as "Army General Classificzation Tests," or AGCT tests.
More recently +Oxe classification tests have been expanded to a battery of specific ebility
rneq'sures callec 11,'e "Army Classification Battery." Classification tests are admn'iistered
to men at receptL.n centers alfr they have been accepted -,ir service in the Ariry.



Screcnin,. Test.- are tests used at re L'uiting ur. induction stations for determination of
n'ental fitness for service in the Army. Cut-off scor-s are used on screening tests to
determine whether an applicant or selective service registrant will be accented or rejeciEd
for service insofar as mental qualifications are concerned. Tests labeled A'30CT : not
used Ini ;creenlng, although items from the AGCT tests have been used to ccmprise screen-
trg tests, :_,d In ore case two AGCT tests were givon differckii titles and used for screening
purposes.

ARMIY GENERAL, CLASSIFICATION TESTS (AC-!T SRIESI

The At my General ClassIfLca.tion Tests (AGCT serlesl were introduced in 1940.
During the period 1940-1949 they were gradually replaced by the Army Classification Bat-
ter-, The development of both of these tests set precedents with respect to standardization
methods and item types whicn affected the construction, standardization, and application of
screening tesLs developed under this program. For that reason, it is well to review briefly
pertinent aspects of the history of AGC. T tests. These are reviewed below in chronological
order of their appearance.

AGCT-la: This test consisted of vocabulary, arithmetic reasoning, and block counting
items in equal numbers to make a total of 150 test items. Items were of the multiple-choice
type with four alternatives, and the test was scored rights minus one-third wrongs to yield
a single raw score. This scoring formula was used because at the time it waq believed that
a correction for chance was justified. The test was standardized on a population of CCC
enrollees and soldiers, aJ white, ard between the ages of 20 through 29 (N = 2675). These
men were divided into stratified cells based on combinations of age, highest school grade
reached, and geographical area. Then, in order Lo establish norms representative of the
total US male population between the ages 20 through 29, AGCT scores for these men In the
various stratified cells were weighted to provide representation proportional to that ,f such
age-education-geographical groups in the 1930 census. The distribution of scores so obtained
was adjusted for convenience to a standard score scale of Mean = 100 and Standard Dc .datloii
20. Such equivalent standard scores wore obta,4ned for each AGCT-la raw score. These con-
verted scores became known as "Army S3,ndard Fcores. " The iri-y Standard Score s,
has been applied to practically all subsequent classification and scredning instruments.

To meet operational requirements, mental test scores were grouped broadly on the
basIs of Army Standard Scores into five "Army Grades" or mental groups. Originally they
were as shown in Table 1.

Table 1. Mental group class Ification.q of Army Standard Sco.:es.

Army Grade (Mental Group) Army Stane:rd Score Range*

I 1.0 and hIgher
II 110 -129
Ill 90 - 100
IV 73 - 89
V 69 and lower

* Percer•ages of the Army Population falling in each mental group
varied ., m time to time with changes In norms. These percentages
for cu, nt normu are shown In the later sect ion . Operational
Soptication of AFQT-I end AM.r-.

-2 -



These groups remained as r,:fined zb.,e, except that in July 1942 the above litnit of
group IV was changed from standard score 70 to standrd score 60, Thb• wasr done3 stlhn-t
'ht, distribution of scores would correspond rjetter with the distributions "-.ticipated from
oreratjonal usn. Although the standard score ranges for groups rV and V varied, il-s
graciing systeor has remained with the Army, and equivalence of Suoseqkicnt sclectt!cn x-n-
ckv:stficatlon tsst scores to the various grade level 1t1-u1 ts is an important spect of their
standardizaticr,. As will be seer later, this grade system in 1950 became the basis for con-
trolling the distribution of armed forces input among the Army, Air Force, Navy, and
Mari~e Corps. The test AGCT-la w,4as Introduced operationafly In October 10-1O.

AGCT-lb: This test had the same general composition as form la. it contained 50
arithmetic, 50 vocabulary, and 50 block counting items. The 50 block: counting items were,
In fact, identical to those in form la. it was stanCz dized onl a population of 3, 856 soldiers
drawn from 8 of the 9 Army Corps areas. The method used was line-of-regression equation
of lb scores to standard scores on la. The test was introduced in April 1941. "

AGCT-1o and -Id: Each of these testr, consisted of 140 items--47 vocabulary, 49 &L-ith-
metic, and 44 block countmg--arranged in spiral omnibus form. These Items also had four "
alternativos, and the tests were scored rights minus one-third wrong, as in ACOT-la and
-lb.

Forms ic and id wers stEadardized on a population of 1, 782 soldiers from two Army
Corps. Scores on forms le and id were equated to Standard Scores on form la by a com-
binatlon of the equipercentile mbthod and the line-of-regression method. They were intro-
duced operationally in October 1941.

AGCT-3at This test departed from previous AGCT forms in that it was actually a bat-
tery of four tests which could be scored in total, or separately in order to provide separate
measures of the abilities measured by AGCT. This was the beginning of the "Classification
Battery" idea. The four component tests of AGCT-3 were (1) R~ading and Vocabulary,
(2) Arithmetic Reasoning, (3), Arithmetic Computation, and (4) Pattern Analysis. T'ose tests
were e~ch of Ihe multiple choice, four alternative answer type, and were scored rights
minus one-third wrongs. The total score was the sum of raw scores on the fc.r componen+r

AGCT-3a was standardized on a population of 39,178 soldiers stratified by Service
Command, color, age, and education. The method of standardization used was equiper-
centile equating of AGCT-3a raw scores to Standard Scores on AGCT-la and -lb.

This test was Introduced in April 1945. As of this date, it is still used by the Marine
Corps for classification.

AGCT- b: This was an alternate form of AGCT-3a, having the same composition and

item types but using differeut Items. ACCT--3t was standardized on a group oi 1, 000 s'idlerF
at Camp Atterbury selected to match proportionally the numbers of white and colored men
and the distribution of AGCT-3a scores to those of the Army as a whole. Standard Scores
for raw scores on AGCT-3b were obtained by equi'esrcentile equating to Standard Scores on
AGCT-3a.

This test was introduced fc-r alternate use v,'th AGCT-3a .Lihotly after V.0 "ay, Aucgust
1945.

ARMY CLASIZIFIOAflON BATTERY (ACB)

The AGCG.' tests were predominantly of the verbal type, including items of •ie arith-
metic reasonin'-, :ocabulary, reading comprehension, and spatial relations types. As early

-3-



as 1941, research and operating experienc" 4ndicatea O.e need for oupplementary tests for
use In classification. Beginning In 1941, specific testq such as Mechanical Aptitude, Cleri-
cal Speed, Radio Code Learning, and Automotive Information were Introduced at various
times to supplement ACT in classification. By the fall of 1947 ten such teets had .•-een in
use for classification purposes; but Interpretations of the meaning and appropriate use of the
test scores varied widely because classification officers d-ffe:' %d in the amount of their tech-
nical knowledg% and it was not possible at the time to mail: availabie sufflcient data on validity
and Interrelationships so that even technically-trained p-rsjnnel could make optimum use of
the tests. These ten tests made lip the Army C ~l&fcatiop Batter._ Work was begun on a
continuing program to study various combinhttiow.o of these Lasts which were valid ft groups
of Army MOS's. These combinations, predictive of performance foi similar MOS groups,
were called "Aptitude Areas." By the sprin- of 1949, the ten classification tests were grouped
into ten "Aptltade Areas." At this time, the Army Classification Battery, making use of the
"Aptitude Area" system for classification at Reception Centers, was introduced officially for
ac~ sification of soldiers. The testiAGCT-3t and -3b were withdrawn. It should be noted,
however, that three of the subtests of 3a anid 3b--Reading and Vocabulary, Arithmetic Rea-
soning, anz. Pattern Analysis--werA retained as separate tests in the Army Classification
Battery, and made up three of the ten classification tests in the Battery.

DEVELOPMENT AND USE OF SCREENING TESTS

The use of psychological tests during World War II for purposes of initial screening for
Service began soon after Induction became effective. Wartime screening for mental abilities
passed through four phases, each characterized by psychological testing procedures.

The first phase Included the wat-ime period prior to August 1942. Regulations at this
time excluded from military service all men who did not have the capacity for "reading and
writing the English language as commonly prescribed for the fourth grade In grammar
school." it was further prescribed that men who had not completed the fourth grade would be
tested at Induction stations to determine whether they possessed this capacity. Toward the
latter part of this period a test called the "Minimum Literacy Test" was developed for tWi
purpose. There were 12 forms of this tes" with 12 sbr.ple questions each. Each form haW a
passing score of 9 correct answers, which was considered equivalent to fourth grade reading
and writing ability, and set to diffrentiate mental group IV from mental group V. Although
6 of these 12 test forms were placed In the hands of the National Selective Service Head-
quarters for use by local boards in preliminary screening, local boards did not generally use
them. Responsibility for screening with the Minimum Literacy Test was placed with the
induction station.

The second phase included the period A& 7 ust 1942 to June 1943. During this period
induction of men who could not meet th. above literacy standards was permitted provided they
possessed snfficient Intelligence to absorb nmlitary training rapidly. The induction of such
men was limited to fixed quotas in terms of percentages off the total number of men Inducted
at each station each day. These quotas varied from 10% at the uutset to 5% In February 1943.
This regulation Introduced to the Services men designat6d as illiterate, and was tae beginnng
of screening on the basis of mental ability In addition to literacy. These new regulatlorn
rqlred a more comprehensive system of screening at inducton stations. Cn the basis oi
research, a series of multiple hurdles was applied to men who did not qualify by virtue of
fourth grade education. Those who passed any one i.ardle were considered mentally accepta-
ble. These hurdles consisted of: (1) The Army Information Sheet, a revision of the Minimum
Literacy T'est which was used to detenmine acceptable literacy; (2) The Visual Classification
Test, a non-language group test of mental ability, administered to thise who did not pass on
literacy; and (3) A battery :f two Individual mental tests, the Concrete Directions Test and th•
Block Counting Test, given' those who did not pass the group mental test. Those who did
not qy&i.fy In any of these te,.s were rejected.

4 -



During the -third phase, Jun. 1943 to May 1944, no limits were placed on the zuaber of
"miterltes" to be inducted because of the nepi for rapid ewanmion. This phase also differed
from &.a previoue two in that special training units were set up to give these men literacy
trainn before they were "forwarded to regular trainhn centers. Fqr sere6nbug at Ut4s tirne,
a new test called the Qualif.ation Test replced the Army Informatiou Sheet as the initial
literacy screening izstrument. It consi3ted of serie-,, of items--nunber series, space orien-
tation, arithmetic, and reading and vocabulary--arranged in cycles of increasing difficdty.
The Visual Classiflcation Test and the Individua)ly administered Concrete DMizctions and
Block Counting tests remained in the bl.ery as before. A passing score on any one test her-
dle qualified a man mentally.

In the fourth phase, une 1944 to the end of World War II, a new series of mental tests
which had been- subjected to considerable test construction and validation study was introduced.
Validation -tudies of these tests were made with full consideration of th need for distinguish- I
Ing between literacy, on the one hand, and over-all performance as a soldier, on the other.
This is a continuing problem in the validation of mental tests since evidence is available which
indicates that these two a-Pects are not higly correlated with each other.

The new series of tests was incor~porated in a mental screening procedure which
included the following instruments: (1) The Qualification Test, which was used as in the pre-
vious phase, except that the pasing score was raised in accordance with research findings
and an alternate form was developed; (2) The Group Target Test, which replaced the Vlsual
Classification Test; (3) The Individual Test; and (4) The Non-Language Individual Examlztldo.
At this time all men who failed the Qualification Test, but were accepted on passing a subse-
quent hurdle, were placed ih. Special Training Units before being assigned to Basic Training.
"*Those who could not learn (as determined by the Specialized Trainl Unit) ihe required aca-
demic and military subjects during a maximum of 13 weeks in Special Training Upits were
discharged and returned to civilian life.

Screening tests during World War 1I were used to selec men on the basis of very low
mental ktandatrd, i. e., those who did not possess sufficient iterlcy or ment.l nbMib. to
absorb the most elementary training. However, this experience emphasized the value of
screening on the bauis of mental abillty--a practice which conthined after the . -,
mental standards could be applied.

CLASSIFICATION TRSTING CONCEPTS OF SINIFICANCE TO S"REENING TESTING

Several concepts utilized In the development of cln testing in the Ar=- bad a
siknificant bearing on research in the development of screening tests 1 * r tI- s pc-"r_
Tbose concepts which are most important to this program are:.

T•Au 'rmy Stsodsrd Score N System. The system of conversion of raw scores .n tx#a&--
Army Standard Scores, which began with AGCT-la, provides an established rame of rer-
ence for interpreting test scores. This concept bas- remained with the Army to the present.
The "Army Standard Score" distribLution was originally defined as ha.4-v.'• a Me= of 100 and
a Standard Deviation of 20. Though the Army Standard Score is stWl. tho basic mans of -on-
verting raw scores, It zo longr has its original definition In terms of mean a- - at-,dard
deviation and the percentages %,sjeted from probaLlity tables no louger apply. hrough
successive use of tie-back t procedures (to be described beiow) cin subsuquent
tests, the Army Standard Score on AGCT and slw lia tusts has come tc nLean the score on
those tests w -ol.h is equiv•%nt to that standard score on the original AGOT-la. Thus, for
eumple, a score of 65 on AFQT means that an squlva1ent score of 85 would be obtained on
AGCT-la, regardless of the percentage of men making that score at any given time.

-5-
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In er L- Interpretation oftest scores by ref rance to Army Standard Scores has become very ry
dered familiar to Army personnel and Army Standard Score, conversions for testz of the AGCT type type
racy are almost a necdsslty. In addition, certain standard scores which have been used at vawil=3 rious
s time, times as reference points and cutting scores have become important bench marks by which ah
±-a- operating Army personnel evaluate mental ability.
e orien-
iculty. lextal Grouts. The five mental groups, I, II M, IV, V (see Table 1), used in claesi-
and fying men by mental abJlity have also become un established concept it- the Army. These
best hur- mental groups were used as a basis for allocatinm men within the Army organization to

various units. Mental groups have been defined in equivalent terms for all AGCT test. The The,
concept of mental groupings was taken over later for screening tesis, and some of the earlier rlier

tal tests screening lests were redesigned specifically to discriminate between mental groups III and IV ad TV
Itrouced. (instead of between groups IV and V), as was presumed to be required for the higher standards .dards

- j. of apeoacetime Army. As will be discussed later, this system of mental groups also was used . used
other, as a basis for allocating personnel among the Army, Navy, and Air Force, beginning in 1950. 1950.
le which

Tie-.Back Staxdardisation .thods. In a previous discussion, it was pointed out that t
AGCT tests developed subsequent to AGCT-1a were standardized by computing raw scores on ?s on

h tVaese tests equivalent to the standamd scores originally developed for AGCT-la on a group p
the pre- selected .. represent the total US male population between the ages of 20-29 years in 1940. 0.

a The standard scores then represented norms for the AGCT tests. This tie-back type stand- nd-
Visual ardization was accomplished by: (1) Choosing a sample population within the Army; (2) Admin- Admin-

ination. Latering the test to be standardized and a previous fo.m of AGCT test (reference test) upon )n
: bse- which standard scores had been established; and (3) Computing standard score equivalents in a In

. the reference test for raw scores on the test being standardized by means of equipercentile ule
inca- equivalents or line-of-regression equivalents. One advantage of this method is that each

were standardIzation does not requfie a precisely representative sample of the total population to I-to
which the test norms apply. It does require, however, that each new standardization sample nple
contain a representation of cases at all score levels throughout the total range, and that no 30

low extraneous biasing variables be introduced In selecting the sample. Standardlzation by tie- ie-
to back methods was used entirely In the development of screening tests under this prog-ni.

n hi-,'er
PROBLEM

ORIGIN OF THE NEED FOR SCREENING TESTS

y had a At the close of World War IH in 1945, Involuntary Inductions were stopped and vol-i--torv i"ary
recruitment began again for the Armed Forces. The screening tests used for din a of rr- .- --

ginally mental and illiterate groups were dropped from use.

sts to One test which was, used specifically as .a screenihg instrument for limited service per- per-
f refer- sonnel during World War H, showed promise as a screening device for recruits in peacetime. ihne.
resent. " - This test was called R-1(I), introduced in October 1942 to screen inductees w~ho were limited dited
00 and physically but who could be used in restricted assignments. It was a short ter- .nade of 50 ib
of con- items from AGCT-la (17 vocabulary, 18 arithmetic, and 15 block counting item-4. Items for ; for

the test had been selected so as to give maximum discrimination between men in mental ,.,'ade . oe
ough MI and those in mental grade IV. The 'is' was standardlzea and calibrated against AGCT- -a -la
sequent to yield raw score equivalents to AGCT-la stwndard scores. A relatively high cutting score o! I re of

ore on standard score 90 on R-1 was established as a requiremert fc! inluction of such personnel to 1 to
-, for compcixtne for the limited physic,.

on
In April, 1946 the Last R-1 was introduced officially as a means of determining mental 1tal

qualification of applicants -for enlistment in the Army, and a raw score of 15 (standarl score ore

-8- 1



70) was established as the minimum acceptable. The test was administered at Centrul entral
Examining Stations.

At this time the procedure for processing recruits which reiated to mental testing was testing was
as follows: '1) Acceptance of application and initial zcreening on obvious basic qualifications, uplifcationa
such as age, major physical handicaps,. etc.; (2) Forwarding to Central Examining Station ag Station
for final acceptance or rejection, Including administration of the test R-1; end (3) Enlistment 0 Enlistmen

te and forwarding to the appropriate has- for processing. I

It was realized early that much waste in costs of tronsportation and processing of 13sing of
enlistment applicants could be avoided if those who were likely to be disqualified for mental for mental

r reasons could be detected and rejected at local rm: ulting stations before being sent to Cen- erie. to Cen-
tral Examining Stations. Therefore, an important need existed for new screening tests ing tests
which would serve two functions: (1) Use at Central Examining Stations for final determina- " etermi-
tion of acceptance or rejection; and (2) Use at loca:. recruiting stations by relatively untrained 'ely untralm
-ecrulting personnel for pre-screening at-lcants before referral to Central Examining Sta- Mining

tions.

0PERATI0!IL REQUIREMENTS 0 SCREENING TESTS

An- The specific problems affecting the development of screening tests under this program his prograa
varied with changes in operational policy and procedure. As occasioned by these changes and !changes a
as tests became obsolete, new forms were developed. Some of the major operational require- ional requi
ments which influenced the nature of screening tests developed throughout this program were: vgram wer

1. Level of Mental Standards prescribed for admission at various times.Le
2. Level of +-alnlng provided for enlisted men.

3. Provisions for administration of tests, in terms of time and training of .- 'minis- adminis-
trators.

4. TJse of tests at local recrult•-' stations or Central Examining Statio-iw.

5. ReIntroduction of involuntary Induction.

S. Adoption of uniform screening standards and inst uments by all Armed For-ces. Forces.

"7. Use of screening instruments as a basis for allocation of personnel to the four he 1l-_2

Armed Se-rvices.

GEINRAL STATIMENT 0F PROBLEM

The general problem of this program was to develop screening tests for selection of lection of
ed personnel procured by recruitment and induction to fit existing operational requirements and ements ar

to provide for continuous Improvement of these inm.truments and relate-d procedures. es.

br
SPIOCIIC OBJECTIVES 0F TH PROGR"U

e of Specific objectives of the prograzu were deflned In terms of the three phases which crin- is which o

to posed it, as follows:

1. Development of Recruitment Tests: R-2, R-3, R-4, R-5, and R-6. The objective ýe objectli
of this phase was to develop screening tests which could be administered for pre-jcreening -screening
at local Army r. uiting stations or for final mental screening at Central Exlnlir- Stations. &4 Static
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2. Development of Armed Forces QuUlfcatior Test (AFQT). The objective of this
phase was to develop, through joint Army, Navy, and Air Force effort, a screening lnstru-
ment which could be used by all three Services at their main examining stat;ons far purposes e;s
of determining acceptance or rejection )f enlistees or inducteet.

3. Follow-Up of the Standardization of AFQT. The objective of this phase was to
recheck the standardization of AFQT and to determine the effect of operational administ-ation jon
of the test upon norms and standads established on the basis of its original stan tion. a.

Further detailed objectives of these three phases will be discussed x- cmnectlon with the fol- 01-
lowing report of research accomplished.

sDVNLOPHMENT Of RICRUITIIT TISTS: R-2, R-3, R-4, R-5, AID R-6

Each of the recruitin tests, R-2, R-3, R-4, R-5, and R-6 were first developed for i
use as screening devices at main exmining stations. All exept R-5 and R-8 were later
transferred to use as preacreening instruments at local recruiting stations as forms were
developed for use at main stations. Appendix A lists the chronology of introduction and use
of these tests as specified in Army regulations.

DRIVLOPIMIT OP R-2

R-2 was originally intended to be an alternate form to R-1 for screening limited service Ale
inductees. When Induction became the sole source of prourement, work on R-2 was discon-
tinned. With the return of the Army to a peadetime basis in 1946, Induction was discontinued
and voluntary enlistment became the sole means of entry Into the Armv. New screening tests sts
were need, and among these, the development of R-2 was resumed for use as an alternate
to R-1 administered at local recruiting stations.

In constructing R-2, 35 items were AlectedV from AGCT-lb (17 vocabulary and iP
arithmetic) which discriminatd between men of mental grades M1 and IV. The fifteen block k
counting items used in R-1 were added to make an omnibu 50-item test, essentially a short
form of AGCT-Ib. The fifteen block counting items were retained from R-1 since AGCT-la, a,
of which R-1 was a abort form, contained the same block counting items as AGCT-Ib. The
vocabulary and arithmetic items for R-2 were selected on the basis of the significance of dif-
ferences in their p-values between groups of 500 mental grade MI and 500 mental etrade iB' ,mr-Y men
from various reception centers, and on the basis of matched difficulty distribuiw with s._!- War
content items of the test R-1.

R-2 was standardized fl-st in centerat ordCar to Vetermine "criti2al" score equi12 .n
to standard scores of 90 and .u on the AGCT-lc scale. The population used was a groap of•.375 men who came to the reception center at Camp Lee, I Vrzifla,, on 25 and 26 March 1942.
The men represented all five mental grades on AGCT-lc. Both AGCT-la and .-2 were given ien
to the group using a cohnterbalanced order of adm-inistratin Equivalent scoreb on R-2 1,.r

tandard scores of 90 and 100 on AGCT-lc were determined by the equipercentile melJo.
"The reliability of R-2 was estimated at. 94 and its correlation with AGCT-lc at. 83. The
correlatlon between R-2 and R-1 was .87.

Iater in 1946, In connection ,;tth the standardiation f R-3 and R-4, the test R-2 was
Sstamdardled on a group o-f 700 enlistees at Camp Atterbury Reception Center(9 chos to
represent proportionally the distribution of the general Army population among the flie menfal
grades on AGCT-Sa. Eq7J:-,rents to standad scores on AGCT-3a for each raw swore on R-2 -2
were obtaned by the equip,,ventfle method.
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"DEVELOPENT ~OF R-8 AND H-4

Early in 1946, work was begun on a test for use in Army anl]straent which coulc be Ich could be
administered Individually or in groups vwith a minimum of verbal instrurtion, could be corn- could be com-
pleted in less than 30 minutes, and would providu scores as nearly equivalent to AGCT-3a to AGCT-3a
standard scores as possible within the lower test score ranges.

While R-2 ha,. not been introcaced operationally at this time, it seemed probable that I probable that
items selected from the residue available after constructing AGCT-3- and AGCT-3b would 'CT-3b would
correlate more highly with AGCT-Sa than would those sElected from AGCT-ib for R-2. 3 for R-2.
Furthermore, R-2 was still In need of further 'esearch. It was decided to .study R-2 further, ady R-2 furthei
along with the development of R-" and R-4, and to compare R-2 with the newly developed tests. y developed ti-

Pret•,tion of A•rixttal Tests R-3z and R-4z. Two experimental tests, R-3x and R-4x, *3x and R-4x.
were constructed(_4, each consisting of 15 pattern analysis, 10 arithmetic reasoning, and isontng, and"
10 reading and vocabulary items from tWe residue of those employed in constructing AGCT-3a, Iucting AGCT-'T:
b, c, and d. Items were selected on the basis of high internal consistency and appropriate A appropriate
difficulty distribution. Items were paired for the two forms to give equivalence in terms of ce in terms of
content, difficulty, and internal consistency. Directions for spatial items were expanded and re expanded an
illustrated more thoroughly in order to make the spatial Items more understandable to lower adable to lower
level recruits.

Abiistvation of &*erimtal Tests. Four populations were tested for this study from study from
enlistees and Inductees entering Camp Atterbury Reception Center, Massachusetts, between betts, between
15 April and 31 May 1946. Tests were administered to these populations as follows: j1lows:

Population A - R-2, AGCT-3a
Population B - R-3x, AGCT-aA
Poplation C - R-4x, AUCT-Sa
Population D - R-3x, R-4x, AGCT-3a

After testing larger groups, each population was chosen so as to• duplb'azt: T.'aV.- it-- propc.;!-
tionally the distributon of the general Army population in 1944 on AGCT, grade, and color. le•, and color.

Examinees were asiced to indicate the item on R-Sz and R-ft reached at the end of 15 and id of 15 and20 minutes, so that these time limits could be compared with the standard 25 minutes for zinutes for
those tests and the 15 minutes for R-2. The scoring formul was rights minus one-third 3 one-third
wrongs for all tests.

kseuit @• • istmatim of &*rmhx TPests. Preliminary res-,u;/4.L. 1 strds ; y . sco" - tudy showed a

of cut, and of the 25-minute time limit for R-3x and R-x over th 15- and 20- minute limits. -minute limits

Appendix B shows N's, means, standard deviatins, and ccrrelatim between the ttween theexperimental tests and AGCT-3a. Both R-3x a. R-4x correlated approximately. 85 with _31Y .85 with
AGCT-3a as compared to.79 between R-2 and AGCT-Sa. The cor- .iation between R .3x ween R-3x
and R-4x was .80. These findings suggest that R-Sx, R-4x, and AGCT-3a are homogenecas !Lhomoge-eous
in content, and that the shorter tests R-3x and R-4i are somewhat less reliAJ.- as measures e as nfldsure
of this content.

C•iusons. 1. The 25-minute time limif for r.o3 and R-4x gqav better prediction of prediction ofAGCT-3a within the de.--!rt-d range of scores than the 15- and 20-minute limits.

2. The R-3x and R-4x tests were more accurate predictors of AGCT-3a within-the vwIthin-the
desired range than R-2.

3. The reliability of R-3x and R-4x was adequate.
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4. The mean item difficulty (mean p-value) M R-ox and R-4x was somewnat low for
optimal predictive efficiency within the 35ange of primary interest.

Recomendations. It was recommended that R-3x and R-4x be introduced withoutchange age
In item content and that revisions b. initiated to decrease tlae mean item difficulty (i.e., to to
increase the mean p-values).

All three tests, R-2, R-3, and R-4, we..j standardized by determining raw score
equivalents to AGCT-3a standard scores using the equipercentile method. Appe-dix C shows ows
the standard score conversion tables derived for these three tests 2rom the aforementioned !,d
Camp Atterbury group.

In Aug tst 1946, R-3 and R-4 were introduced as screening tests at Central Examining ning
Scations, whee-a standard score of 70 or over qu-aifed a man for enlistment. The R-2 test * est
was transferrod for use together with R-1 at local recruiting stations for pre-screening
applicanlz beft re transmitting them to Central Erhmlning Stations.

DNVELOPURNT OF R-5 AND R-6

Early in 1948, the responsibilities of Central Examining Stations for final examining g
of recruits was transferred to the Recruiting Service at Main Recruiting Stations. At this
tm.3 it was decided that R-3 and.R-4 would be used for pre-screening at local recruiting
stations, replacing R-1 and R-2.

Another test was needed for final screening at Main Recruiting Stations. The AGCT-lc r-lc
and ACCT-Id were republished as R-5 and R-6 and authorized for this piapoee. While le
R-5 and R-6 carried booklet covers with the title, "Classification Test R-5" (or R-8), there re
were nc changes In the content of the test. Therefore the norms previously developed in
standardizMtion of AGCT-lc and AGCT-ld were used for R-5 and R-e without further standard- dard-
Ization. Appendix.D shows the norm table for converting R-5 and R-6 raw scores to Army y
stAndard Scores.

Later In,1948 these same R-5 and R-6 tests were republished with new covers and
entitled General Classification Test (OCT) -f aod -6.

DIKVLOP•IT OF Tie ARMED FORCES QUALIF!OCTIO TEST (AFQT), FORES 1 AND 2&..

TRANSITION FROM R-TISTS TO APQT

The tests R-5 and R-6 (or GCT-5 and GCT-Q continued in use at Main Recruiting
Stations until 1 Tanuary 1950, when they were replaced by AFQT-1 and AFQT-2. The develop- elop-
ment of screening tests R-1 through R-5 and R-6, had been _. single Service (Army) endeavor. " vor.
With the passage of the Selective Service Act of 1948, which provided that the dervices would uld
ad reject anyone for mental reasons who had Army standard scores of 70 or better, te need eed
arose for greater uniformity in mental screening procedures among the Services.

At this time three different tests were in ,_,Pe among the various branches of the Armed ned
Forces to evaluate generally similar characteristics of liductees or applicants for eWAistment. ient.
They- %ere:

L/ Dr. H. Brandt was lsl'ýiy responsible for directing the development of AFQT-1 and -2,
and for the first draft J.. this section of the report.
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Army and Air Force: GeL.ral Classification Test, Forms 5 and 6. nd 6.
Navy: Navy Applicant Qualification Test, Form 3.
Marine Corps: Army General Classification Tests, F•rm Ic and Id. and ic

In addition, three different systems of converting scores and reporting results of tests result
were in use by the various Armed Forces, as follows:

Army and Mariae Corps: Standard scores based on a mean 6f 100 and standard devia- ;andam
tion of 20.

Navy: Standard scores based on a mean of 50 and standard deviation of 10. LO.

Air Force: Standard scores based on a mean of 6 and a standard deviation of 2. on of

Anticipating a request for uniform screening Instruments, an unofficial working group iorkir
of technicians from the three Services be4an planning a joint screening test in 1948. On 1948.
26 November 1948, the Advis6ry Committee on Selective Service, Office of the Secretary of . Secr
Defense, recommended that this working group be given official sanction as a subcommittee mbcoi
to study uniform screening te s and scoring systems for inductees and enlistees in the Armed as In
Forces. The subcommitteeW was officially so designated on 27 January 1949. It was by joint It w
research that the Army, Navy, and Air Force, through Ihis subcommittee, developed AFQT-1 relope
and AFQT-2. The Department of the Army was given responsibility for direction of the proj- [on of
ect and for analysis and presentation of data.

SPECIFIC OBJECTIVES

The problems involved in the development of this common screening instrument were umine:
manifold. However, it was moat fundamental to determine what the test should measure. It ! mea
was decided that the test should represent a global measure of mental ablltt.- conainlng .ontaJ
essentially those item types which were most common to existing screening tests in all Ser- sin
vices. Therefore, it was agreed that, as previous research experience indica,:. ':- "z.s. ed, t
would Include items of the voctwulary, arithmetic reasoning, and spatial relations types. ,ns t3

Other problems of a more specific character soon became apparent.

1. The new instrument should have maximal sensitivity In the 60 to 90 Army Standard rmy.
Score range as well as adequate distribution of scores throughout the total ravic so •'+ 9 so
division into five grade groups for allocation of personnel to the vari_. - 3ervices c 1 • s col
aI .ompltsbed.

SSubcommittee Military personnel were as followiz. Navy--Cmdr. C. E. McCcmbs, Chair- !omb.
man; Army--Lt. Col. C. G. Dnin and Lt. Col. D. B. Routh; -Air r orce--Maj. Albert L. J. A]
KlJnge; Marine Corps-.Lt. Col. B. D. Godboid; and Coast Guard--Umdr. F,. T. Callahan. T.
Psychological Specialists appointed by this subcommittee as proJect persozu3" included. Al Inc
Dr. 3. E. Uhlaner, D/A, TAGO, Program Coordinator; Dr. H. Bran.t, D!A, TA3O, k, TV
Project Director; Dr. E. G. Brundan,, DIN, fRa Pers; Dr. 3. H. Criswell, D/N, Bu _'>e:s; D/N,
and Dr. Frank A. Geldard, D/AF, HRD. Ottar iachnical specialists who were utilized in -re ut
the developmezt of A• J-1 and -2 included: Dr. Glenn Finch, D/AF, ERD; Dr. Donald Dr.:
Baler, D/A, TAGO; Dr. C. L Mosler, D/A, TAGO. The following sampling speciali-ts I spel
advised on the design of the rdizaBon plan: Dr. W. E. Deoming, Div. Statl Stand- Itat.
ards, Bureat, n* Budget; Dr. B. Tapping, Sampling Research Section, Bureau oi Census; a of (
and Dr. D. Cl-pman, RDB.
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2. The instrument would have to be used for ,oth enlistment and induction, hence the the
populations to be used In the .validation runs had to be considered in terms of a potential
military population under emergency conditions rather than populations enrolled in the various arious
Services during peacetime.

3. A uniform scoring system had to be develcped, requiring either a completely new a.
system or integration of the variations in the ',,rrent score systems. The ,se of i. percent- ant-
ile system was agreed upon.

4. The relationship of the new screening instrument to previous recruitment tests and * and
to certain current classification tests had to be determine -'.

5. The relationship of the new instrument to background variables, such as age, sex, sex,
race, education, etc., had to be determined.

6. The character of the isw instrument as a "power" test or a rigorous time limit it
test had to be decided. The decision was made to emphasize "power" rather than speed so9
as to avoid penalizing men with adequate mental -ability but low motivation.

ANALYSIS O TEST ITEMS

As was pointed out earlier, the decision was made to include vocabulary, arithmetic tc
reasoning, and spatial relations items in the qualification test. Experience dictated also
that the items be related to e%,eryday activities in the Services and avoid the extreme aca-
demic and abstruse; that speed be minimized; that a difficulty range be obtained by fine dis- iis-
criminations In content, and that the verbal directions be simplified.

The vocabultary items were of two types:

1. Locical association--in which each choice is an aspect of the lead (e. g., a baby y
tries to manipulate anything he sees--c'oose owe: chew, feel, handle, touch).

2. Pattern with similar affective tone--in which all the choices are similar with
respect to positive or negative emotional tone (e. g., he is rn11-choose one; hurt, pale,
bick, sad).

In the arithmetic reasoning items the attempt was made to keep verbal a-'A computa-
tational components at a minimum so as to emphasize the reasoning aspect of the Items.
The verbal element was simplified by using words rated as most frequently used according
to the Thorndlke--orge counts. Computation was reduced by using the ordinary range of
munber combinations and common fractions to such an extent that most items could be solved Jlved
mentally.

Seven types of arithmetic reasoning items were employed In the tett. -ohey were:
fundamental processes (whole numbers), number concept (indication of process not .-.npu- pu-
tation), estimation (selection of close'q rither than exact answer), fractiUcs (aQ proces- is), es),
ratio (proportion), percentage (all cases), anwd mensuration (use of various syteris o: weIets ights
and measures).

In the spatial rela;tons items, a wide range of material was covered by using two and ind
three dimensions. Several series of varying types of spatial items were constructed which .ch
embodied identification of simple objects (concrete and abstract), folding and unfolding Pat- at-
terns and forms (solids -d cat-outs), and construction of wholes from parts or parts from m
wholes.
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Cotiecion of Ite. MAysis Dit.I. A total of 554 items of the three foregoing types was .ypes wa-
selected and item indices (difficulty, validity, internal consistency, and independence) were Ldence) w
determined after experimental administration of the tests to approximatoly 7,000 ruen 0 men
entering the Army, Air Force, and Navy.

For tbe pukpose of item analysis, the items for each type were divided equally into two =Uy inb
separate booklets and arranged in order of guessed difficulty. These experimental booklets ital book
were labeled GCT-7x and dCT-8x. "i" e tests were administered during the month of October ith of OcI
1948 to Army, AU, Force, and Navy pe:sonnel at recruiting stations anA training divisions, j divisio:
selected to give a good spread of the populafon on the reftrence tests. The experimental erimenta
tests were administered following the official recruiting tests which were used to establish 3 establl
acceptance or rejection. The reference tests f=r uie Army and Air Force populations were ations wi•Jthe recruiting tests GCT-5 and GCT-O- or AWT-3a. For the Navy population the reference tthe refeitest was the recruiting test, Applicant Qualification Test (AQT-3).

A total of 7,114 cases was tested or both forms of GCT-Vx and GCT-8x of which 389 which 3E
were discarded because of lack of complete data. The breakdown by form number, by -ar, by
recruitiL, statlons, and training divisions Is shown In Appendix E.

Further adjustments were made to obtain the same racial proportions reported for the )rted fox
entire period of World War IL After these adjustments which reduced the number of Negroes -r of Nei
to 10% and other non-whites to 1% of the total sample, 5,742 cases remained for the various the varn
phases of the Item analysis.

For the purpose of Item-difficulty analysis, all available cases (5,742) were used. re used.
Three populations were set up, one for each of the reference tests:

1. For the first (Navy) population, the cases obtained In the recruiting stations and Mions ar
training divisions were combined and AST-3 was used as the reference test.

2- The second population was a combided Army-Air Force group from recruiting sta- ,ruiting
tions and training divisions, and the recruiting test, R-5 andR-6 was used as• .tw• . ea .part a
criterion.

3. The third population was &-awn only from the training divisions of the Army and ia rmy ax
Air Force, and AGCT-3a was used as one part of the crlterioa.

These populations were normalized before item validities (biserial correeiticn r./.- tion cce
cients) were obtained. For the two Army-Air Force populatiors a M•C.. A 1--00 ad - ad a
Standard Deviatim of 20 were used; for the Navy popupaion the Mean was W0 •nd the Mazdard the Star
Deviation was 10.

For the purpose of obtaining item validities, three populations were set up based an. based c
each of the three reference tests. These populations were normalized before the biserial biseria
coefficients were obtained.

After the populations were normalized, their sizes were as shown in Tahie 2. 2.

3/Since GCT-5 -nd GCT-6 were the previous R-5 and R-6 tests, the latter designation will iation V
be used below for convenience In referring to the reference tests for the Army and Air and Ai
Force populat. .. s.
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Table 2. Populations used in It, n validity analysis of GCT-7x and GCT-8x.

Group .CT-7x GCT-8x

AQT-3 (Navy) 264 300

R-5, R-6 (Army-Air Force) 500 300
AGCT-3a (Army-Air Force) 400 558

For the internal consistency and independence analyses, it was not necessary to keep ep
the populations distinct as to Service since scores for all testees on all parts of the tests
were available. The three normaiized populations used in the validity analysis were corn-
blned and split into two equally distributed halves (sample S1 and sample 32) shown in Table 3. ble 3.

Table 3. Populations used in Internal consistency and independence
analyses of GCT-Vx and GCT-8x.

Group GCT-tx GCT-8x

S1 - Split half of combined AQT-3, 582 579
R-5, R-6, and AGCT-3a

82 - Other half of combined AQT-3,
R-5, R-6, and AGCT-Ja 5

S ample Si was used to obtain the biserlal coefficiants of each item with thi total s:*.r. , re
of each of the three subtests. Sample S2 was used to obtain a second biserial coefficient. Of
the item with the total score of the test of which it was a part. )

Reults of Irte Axalysts

1 . Item difficulty analysis.

A new type of item difficulty index was developed in this stidy. The item dmfrii Ity - ilty
level assign3d was the lowest reference test score Interval at which an item was -iswered I i
corractly by at least 50% of the group in the interval. This was dore for each of the two
reference acores. The criterion scores were grouped ln! n;i* intervals and c-led an shown i own
In T1bl-a 4.

For each Item in *ae- experimental tests GCT-7x and GCT-8x, three difficulty Indices as
were secured based on AT-3, R-5 or R-6, and AGCT-3a scores.
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Table 4. Equivalence oi Jfficulty levels to standard score intervals on Navy Iav5
and Army-Air Force tes6,.

Difficulty Navy (AQT-3) Army-Air Force
Level (R-5, R-6, AGCT-3a)

1 20 and below 59 and below
2 30-34 60-69
3 35-39 70-79
4 40-44 80-89
5 45-49 90-99
6 50-54 100-109
7 55-59 110-119
8 60-64 120-129
9 65 and above 130 and above

2. Item validities.

The scores on the 112 vocabulary items of GCT-Vx and GCT-8x were correlated 3rre
with the Items on the reference tests AQT-3, R-5, and R-6, and AGCT-3a. It can be seen m bi
from'Table 5 that each of the reference tests yielded approximately the same average item ragi
validity for both experimental tests.

Table 5. Averge Item validities of the vocabulary Items of GCT-7x and GCT-8x.

GCT-.x GCT-8x

II

- Mesm (Item b .eriale) .44 .45 .43 .455 .•

'Standard Deviation .18 .15 .13 .18 .18 .!.2 !!

Number of items 112 !i.2 112 112 112 M1

For the arthmnetic reasn~rr; Items the averr fe item, validity {(,ee Table 6) .:)r thefo
AQ1'-3 (Navy) criterion is d•i lower- than for the other two on both exparimental tests. ai
TMII s -amersablle sinc the AQT-3 is more hiqlv verbal, than eithr.r the R-5, R-8l, or R
AGCT-15.



Table 6. Average item valldlitez, cl the arithmetic reasoning items of GCT-7x
and GCT-8x.

GCT-7x GCT-8x

AQ_ R-__&-5 AGCT-3a QT-3 -6 AGCT.,a

Mean (item blserials) .39 .4, 7 .4b .44 .53 . 2

Standard Deviation .15 . i0 .13 .16 .15 .14

Number of items 75 75 75 75 75 75

For the spatial relations Items (see Table 7), the validities were about the same iur the I
two reference tests used. The third test, AQT-3, was not used in this analysis because it it
contained no spatial items.

Table 7. Average Item validities of the spatial relations items of GCT-7x
and GCT-8.

GCT-7x GCT-8x

R-5 AGOT-39 R-6 AGT~

Mean (item blserials) .26 .3' .35 .31

Standard Deviation .13 .13 .15 .12

Number of ite.zs 91 91 91 91

3. Internal consistency.
The mean item bliserials for the origim._ items were computed tor each of the "-ee

types of coftent and for each sample (81 and 8). In each ca•se 'be p c toa: test wore

was the criterion. The values sbow, In Table 8 were obtal•id.
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Table 8. Internal consistency coefficients for the items of GCT-7x and GCT-8x.

• , I I I ll •l•'•L -- -

Arithmetic Spatial
RPeasoning Relations )ns

7x 8x 7x -x 7x 8x
Sl S2 31 82 s8 s2 Si s2 Si's2 s1-82 [S

Mean (item biserials) .55 .64 .64 .61 .66 . 6 2 .69 .58 .49 .49 .43 .48 .4:
Standard Deviation .17 . 25 .25 .24 ..L4 . 11 .16 .20 .22.15 .1$ .13 .1i
Number of items 112 1121 112 112 75 7b 75 75 91 911 91 91 9:

It can be seen that the average correlations are quite consistent for the two samples s;

and are about the same for both experimental tests.

4. Independence.

To arrive ac an Index of Independence, performance on an item of one type was
correlated against the total score achieved on each of the other two types 4i item. For exam-
ple, vocabulary performance was correlated against total score on ariU metic reasoning and SC
spatial relations. The mean item biserials are given in Table 9.

Table 9. Independence coefficients for the items of GCT-7x and GCT-8x.

Vocabulary Items Arithmetic Reasoning Spatial RelationsItems Items

Arithmetic Spatial Vocabulary Spatial Vccabula '

Relation Score Relatlmn .o IreS o eS c o r e S c o re Sc.r
7x'-3x 7x 8x 7x 8x 7x 8z Ux 8x S?cx RX

Mean (item biserials) .53 . 5 6  .43 .27 .38 .47 .41 .35 .22 .31 .34 .39

StandardDevlation .21 .21 .21 .11 .11 .!2 .10 .13 .10 .10 .15 .13
Number of items 112 112 112 112 75 75 75 75 91 91 91 91

__ _ __ _ __- - • ___, _ __. -

Examination of these coefficients reveals that performance on the spatial relatioms,
items is least related to performance on both the vocabulary and arithmetic reasoning items.
The relatively hMgh relationship between vocabulary and arithmetic reasontin-Is probably the rc
result of the ven. .' element still present In the arithmetic Items.
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I
Sl*ectioR of Itm for AF, Fowm I um 2. After the item ankalysis of GCT-7x and GCT-8x 1 3x

the task was to deva-lop two forms of the screening instrument which came to be known ac s
the Armed Forces Qualification Test (AFQT-1 and AFQT-2). I

It was decided that the test should be short enough so ihat when fitted into 45 minutes f S
of working time it would be a power rather than a speed test. Data obtained from the experi- Ori-
mental administrations indicated that the final forms of the tests would best measurG power ve-
if there were 90 items; 30 each fcr vocabulary, arithmetic reasoning, and spatial relations. )ns.
Furthermore, the selection of the items was determined by the number of items attempted ?d
by 85%5 of the populations to which the experimental forms were administered.

Items were selected for the AFQT first oa difficulty itvel with priority given to those ,se
items whose levels were identical for the three criterion groups. For those items whose
d.ficulty levels were identical for only two of the criterion groups, that particular level was was
used. Where the difficulty levels of an item differed among the three criterion groups and id
"the item !hd to be used, an average dLilculty level was derived.

Each group of 30 items was distributed among the various difficulty levels as shown in a in
Table 10.

Table 10. Distribution of difficulty level in AFQT, Forms 1 and 2.

Difficulty Level 1 and 2 3 4 5 6 7 8 9 9

GCT (Standard Score) Below 70 70-79 80-89 90-99 100-09 110-19 120-29 130+ 30+

% (of total item content) 20 Ieg 13r I 10 10 & 64

No. of items 6 5 4 5 3 3 2 2 2

Once the items were sorted according to the nine difficulty levels, the m-lItude of -'-. I the
over-all Index became the next guide for selection. The over-all index was a we!hted coi - )m-

posite of item biserial correlation coefficients equal to the sum of the three validity coeffi- I
cients plus the sum of the two inter-n- ccnsistency coefficients minus the wjn of the two
independence coefficients. This over-all Index was an appropriate criterion of the general ¶1
effectiveness of an item. In addition, the individual coefficients were carefully checked to 0
insure the selection of items with the highest validity and internal consistency •gether with Ith
maximum independence.

The foregoing indices were conm.Mero~d also In regard *o the construcacn of the two o
"alternate forms of AFQT. In this connection, a "percent passing" index was obtawed for
the normalized sample and items were paired wiih respect "t their p-values. I. addition
to matching by difficulty lavel, comvprabflity of AFQT-1 and AFQT-2 was further assured d
by checxing the items for similarity In content and psychological process.

In Table 11 are presented the results of pairing the items on difficulty level and the
distributions for each of t three types of material for the two forms.



Table i1. Comparability of item difficulty levels in AFQT-1 and AFQT-2.

Vocabulary ArIth. Reasonhg Spatial Relations Total
% Passing AFQT-1 AFQT-2 AFQT-1 AFQTr-2 AFQT-1 AFQT-2 AFQT-1 AFQT-2

95 3 - -.. 3 3
90 5 2 2 3 - - 7 5
85 3 3 2 4 1 1 4 8
80 - 2 6 2 1 2 7 6
75 3 3 1 4 4 1 8 8

70 2 2 2 2 2 4 6 8
65 3 2 3 3 3 4 9 960 1 - 2 1 3 4 8 5
55 2 4 1 1 3 2 6
50 4 - 1 1 4 3 9 4
45 1 3 2 - 1 2 4 5
40 1 2 1 3 2 1 4 6
35 - 1 2 - 2 2 4 3
30 2 1 1 1 2 1 5 3
25 - - - 1 1 1 1 2
20 1 1 1 2 1 - 3 3
15 1 1 2 1 - 1 3 3
10 1 - 1 1 - 1 1 2

N 30 30 30 30 30 30 90 90
Mean 86.83 66.17 61.00 62.83 57.33 57.17 81.20 C1. 55

Stand. Dev. 22.87 22.65 23.92 24. 73 17.10 18.62 21.85 22.45

A listing of tha item analysis results for the 90 Items chosen for each form of AFQT
is'to be found In Appendix F. This Appendix contains the three dlfficalty Indices, the
percent passing, the three validity coefficients, the two interwn1 consistency coefficients,[ the two Independence coefficients, and the over-all index.

STANDARDIZATION01 Of APQT

Posistiv,,,dcout vi=q f jt.. The population on which norms for the AFQT were
e-itablished was a sample of the total potential military poputiaion'under emergency mobiliza-
• a conditions. The choice of this population was -"aade because successful military opera-
tions require planning for mobilization and because It would aid i.- arriving at an equitable
distribution of the available manpower pool among the various Services in ziE vent of an
emergency. The problem, ften, was to decide wl-t kind of sampling was need& to give a
representation of the total potential military popullaon. Two alternativw were possible.
The entire civilian population could be awmpled or use :ovld be made ef ,. previous popula-
tion for which data were Plready amallable. The decision was made to use a previous poprt-
lation for the folluwing reasons:

1. It was assumed that the millions of men available for testing prior to Dece- ".r 1944
woald not differ T sentally In age, education, occupational status, geographic distribution,
etc., from a simlar population to be utilized five or ten )y&rs later.
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2e. The use of data on hand would be more economical than testing a sample of the
entire civilian population.

The population selected was that of all the men on duty in all the Services as of
31 December 1944. This Included enlisted men, officer can riid2.es, officers risen from the thI
ranks, and officers who had been commissioned directly from civilian life. Since many of
the officers who had been directly commissioned had not been tested, corrections wei.-e
applied to the score distributions. These corr, .tions proved to be minor (for further ais- :-
cussion, see Appendix G). The AFQT scores were assigned in accordance wIth the percent- rot-
ages falling between 110 and 162 based upon the obtained distribution for enlisted men.

All scores were converted to a common base, the Aruy Standard Score System. After i ter
the scores were converted, the distributions were blown up to the total 31 December 1944
s~tength (11,694,229). A composite cumulative percentile curve was set up in 5-point Army -my
Standard Score intervals and the percentage of the total distribution was calculated for each zh
interval. Appendix G presents a more detailed account of the derivation of this distribution on
of Army Standard Scores.

Four samples of 1, 000 cases each were selected to reproduce the distribution for the he
entire population. AFQT-1 was administered to two of these samples. In one of the samples, ples,
AFQT-1 was administered before the reference test (order 1); in the other, AFQT-1 was
administered after the reference test (order IM. AFQT-2 was administered to the other two two
samples In the same two. orders. nTe purpose of the two orders was to control the effect of of
order of adminlstrition. Both orders for each form were used in the development of the con- con-
version tables.

The Army's portion of the standardization population was obtained from three Army
training divisions (3rd Armored at Fort Knox, Kentucky, 5th Armo;ed at Camp Chaffee,
Arkansas, and 10th Infantry at Fort Riley, Kansas). The Air Force s portion came from
the Air Force Indoctrination Center at Lackland AFB, Texas, and the Navy's portion was
obtained from training centers at Great Lakes, Illinois, and San Diego, California. The
cnses comsisted of all Incoming new recruits at %ese installations. They were tested
during Iuly 1949. Additional testing wa,. necessary in order to fill in the gaps at botn erds
of the population which were caused In part by the use of enlistment cutting scores by the
three Services. These additional cases were obtained by the Army from selected installa-
tions.

statistical 11we,,t. The AFQT's for each of the four groups were scored and plots
were made ot the cumulative percentile distributions of raw scores for each orA" of. the
two forms of the test. The scoring formula used was rights only. An x=-mination of thest: ;e
percentile curves showed very little discrepancy in the two orders of administration for
either form. Accordingly, the orders were combtned and the distributions for each form
were plotted. The differences between the two forms, particularly at the proposed cutting
points, were so slight that the use of a single conversion table appeared justified.

"The similarity of the two forms of the test was further confirmed by another study In n
which the two forms were compared on an additional Army group of 600 cases. For •ih
group there wus an average practice gp-in only two raw sc-re points on either form. A
correlation of .93 between the two forms was cbR!ued. Az a result of this simila-ity
between the two forms, the distributions of the fou.r standazdization samples (4, 003 cases)
were comblned into a single distribut!on and a single percentile curve was plotted.

By means of equipercentile conversion, the AFQT scores were translated into Army
Standard Scores. Thus, any AFQT raw score or equivalent percentile score could be inter- -
preted in terms of the co:. ,nticnal Army scale.

-20-
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Results, The percentile, *btained weee compared with the expected percentile 3 of the !ntiles of We
normal curve. This comparison !or the st ndard score more commonly used administra- Lministra-
tively is shown in Table 12.

Table 12. Comparison of expected and obtained percentiles for AFQT 'QT
standard scores.

Standard Score Percentiles Expected Percentiles Obtained red

130 93.3 93
120 84.1 82
110 69.2 65
100 50,0 49

90 30.9 31
80 15.9 21
70 6.7 13
60 2.3 7
50 0.6 3

It can be seen from Table 12 that the obtained percentiles were fairly close to the e to the
expected for standard scores above 80. Below the standard score of 80, there was a greater ias a greater
discrepancy.

One interpretation of this finding is that at the low end of the distribution, the score the score
achieved Is Influenced by both lack of mental ability and by iWliteracy. as sugre-i ",y thx. ted by th:
content of the test. In line wita this Interpretation, it is advisable to supplement the verbal t the verbal
type of tests with non-verbal materials which will permit illiterates to demonstrate theib: -ate their
mental ability, providod that special training is made available for illiterates.

Appendix H shows conversions of AFQT-1 and AFQT-2 raw scores to percentiles and I enties and
Army Standard Scores as derived from this standardization study.

The relationship of AFQT with previous Army aptitude tesu, was examiumv A3\_T L AFQT
was found to be highly correlated with the reference test AGCT-Ic or AGC'T-!d, regardless regardless
of the crder of administration (Table 13).

Table 13. Correlations between AGCT and AFQT.

AGCT-lc or / -A T
AGCT-Id with;' AI 4T-i AFQT-2 T AFQT

(order]) (orderlM (order !) (orderi M I-Gmp .1 Group

Correlation (r) .91 . .91 .90 .90 .90
Mean 99.8 54.9 55.9 56.7 56.9 56.1 56.1
StandardDevla',r.jn 22.7 19.0 18.1" 19.3 18.9 1119.0 19.0
N 4000 1000 1000 100• 1000 1 4
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A:QT was found to be substantialLt ,3rrelated with the Individual t'ssts comprising
Aptitude Area I (Reading and Vocabulary, Arithmetim Reasoninq, and Pattern Analysis),
and even higher -with Aptitude Area I (Table 14). These correlations were obtained for the ie
Army portion of the A-FQT-1 administered in the order I sample only.

Table 14. Correlation between AFQT and Aptitude Area I tests.

7i
Reading Arithmetic Pattern

AFQT with: and Vocabulary Reasoa:.Lg Analysis Aptitude Area I

Correlation(r) .83 .87 .75 .92
Mean 53.5 97.7 89.4 95.7 94.3
SStandard Deviation 18.3 23.5 24.5 25.8 21.9
N 552 552 552 552 552

The number of years of education was correlated with scores on AFQT (order 1) and id
R-5 and R-6 (Table 15).

Table 15. Correlations between years of education and AFQT-1, R-5, and R-6.
(N = 929)

aSandard Correlation With
Mean Deviation Years of Education

AFQT-1 55.0 19.3 .69

R-5, R-6 98.9 22.8 .87
Years of Education 10.2 2.1

AFQT depends less on speed than does R-5 and R-6. rDlstrlbutions of the last item 2'
attempted showed that 51% of the men completed AFQT-1, 64% completed AF-. T-2, and only rely
4% completed the R-tests. .Another comparison showed that on the average, 92% of the items terns
on AFQT-1 were attempted, 94% on AFQT-2, and only 64% on R-tests.

OPERATIONAL APPLICATION OP AFQT-1 AND AFQT-2

itista•t, AFQT-1 and AFQT-2 were put in operation for screening of enlistees at
Navy and joint Army-Air Force recruiting stations on 1 January 1950. T7he two forms of
AFQT replaced the R-5 ".I R-6 tests for screening at Main Recruiting Stations and local
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recruiting stations continued to z3 R-3 and R-4 for pre-screening before forwarrdin appli- rding apl
cants to Main Stations. The AFQT then bename the common mental screening instrument for istrumen
"all Armed Forces.

Induction. Induction had been used very little by the Army during the months at the end ths at th-E
of 1948 and beginning of 1949. However, in Xully 1030, under the 1950 extension of the of the
Selective Service Act, the Army began active procurement of inductees through Selective S3lective
Service. The Depmrtment of the Army was designated as executive agent for Iolnt Armed mt Armei
Forces Examining and Inducion Satioi which would process inLuctees for all Armed Forces Irmed Fc

at such time as the other 'Servlces shraid call upon Selective Service fo' procurement of gment of
personnel. Regulations for screening Inductees provided :or use of AFQT-1 and AFQT-2 with I AFQT-,
a minimum acceptable score of percentile 13 (raw score 31). These regulations also provided : also prc
that, should other Services place calls for Inductees, registrants would be allocated to the ated to t1
Services proportionally within mental groups I, II, MI and IV. Mental group V Is composed , ccmpof
of those scoring below the cut-off score.

Introduct•o• of tOn wl"wrted Score. x As AFQT-I and AFQT-2 were used In induction and 3ductiou;
recruiting, it was noted that the norms for AFQT in terms of Army Standard Score equiva- ire equiy
lents did not seem to be the same for operationally obtained results as those established in ablished
the original AFQT standardization. This was particularly noted at reception centers where Aters whn
the Army Classification Battery was being administered. An abnormally large proportion roportic
of new men who had passed AFQT at Induction and recruiting stations were found to score Ito scor
below the equivalent Army Standard Sccre on Aptitude Area I of the Army Classification dicatlon
Battery. Aptitude Area I was composed of components of the olId AGCT-3a and AGCT-3b kGCT-3t
and had been previously found to correlate . 92' vith AFQT. This pronounced discrepancy prepanc,
between AFQT and Aptitude Area I scores was termed "Operational Slippage," and was id was
attributed to nor, -tad-ard administration of AFQT at induction and recruiting stations. itions.

In order to correct conversions of AFQT for non-standard administration of the test In 6f the te:
the field, a new conversion table of raw scores Into "Converied Scores" was placed into ied into
effact 10 Xuly 1950, for all Services using Selective Service. This table is -bcwn iLL Appen- ra In App
dix L The new table did not explain what a "Converted Score" was. However, In appearance & appeaz
it is similar to a p-rcentile scnre. Its range ls from 1 tn 100, and itt taes a3 _ •f` a -. • O=bm ofz
ogive curve when raw scores are plotted against "Converted Scores." In the new table iWere table t]
was considerable agreement between percentile and "Converted Scores" equivalents to A.FQT fts to A
raw scores In the upper quarter of the range, but up to 17 points difference in the lower half ie lower
and middle of the range. This table of "Converted Scores" i aplaced the percentile norms lie norm
for AFQT until 1 December 1951, when the original percentile norms for AFQT-1 and *1 ar.i
AFQT-2 were restored. At this time it was expected that with the assignment of - f persona
officers to supervise the testing at Armed Forces Enaminingst-ations, - .andard I.n' "" testing c
ditions would be maintained.

illocatios. On 1 May 1951, by direction of the Secretary of Defqnse thit j*Ž1cy " policy A%
qualitative division of military manpower accessions among the Services on an equitable equitable
basis was established. This policy applied to the tntal of male enlistee and Inductee acces- o etee acce

sions with certain exceptions such as officer candndates, wivation c~ 'ts, and prior se'vice ,ior serv
enlistees. This policy provided that the number of enlistees and Indu-tees prootured by eawh Ired by ý
Service must conform to a fzed percentage listrIbution among the first four ".FQT mental QT me.
groups. The percentages oi input for each ServiL-.. were allocated as shown In ` ble 16, i 'able 1'

It should be mentioned that the "Converted &cr," equivalents tr. nental group limit I up limi
were the same numeric-'1jr as the Percentile Score limits for these mental groups which had ps which•
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Table 16. Percentage allocatiln by mental group of enlisted and inducted
manpower among the Services.

Manpower
AFQT AFQT Percentage

Mental Group "Converted Score" Raw Score Allocated

I 93 - 100 82-90 8
II 65-92 71 -81 32

IM 31-64 57-70 39
IV 13-30 39-56 21

been established for Inductions under SR 615-180-1, 27 April 1950. Consequently, Army
Standard Score equivalents for the mental group limits were at considerable variance with
the traditional uniform pattern.

Vth the passage of the Universal Military Training and Service Act, which lowered the the
minimum AFQT acceptance score for military service, the lower limit of mental group IV T
was changed to "Converted Score" 10 and allocation quotas were adjusted in accordance with ith
a Department of Defense directive Ls shown in Table 17.

Table 17. Percentage reallocation of enlisted and inducted manpower
among the Servic-s.

Manpower
AFQT AFQT Percentage

Mental Group "Converted Score" Raw Score Allocated

I 93-100 82-90 8
1:1 65-92 71-81 31
MI 31 - 64 57-70 38

IV 10-30 34-55 n

These definitions of mental group limits and the allc.ax,'.u petcentage quotas were fur- J-
ther ad.*usted following the studiez Ycussed in the next Section o! this report.
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FOLLOW-UP S.UDI OF AFAT-1 AND AFQT-2 STANDARDIZATION

PURPOSE

Since there was no controlled study which precaded the establishment of the "Converted 3 "onverte(
Score" norms placed into effect for AFQT-1 and AFQT-2, questions were raised regarding r~garding
some of the facts of the situation. The primary questions were: (1) To what extent was there ,nt was theri
"Operational Slippsqe" in the originally established Aptitude Area I standard score equivalents *e equivalenl
ta AFQT scores; aid (2) What is tlh nature of the distribution of operatk.ially administered ministered
AFQT scores and of its relation to that obtained under conzrolled administration?

In order to clarify the facts underlying the original standardization of AFQT and the 7 and the
norms as shown in the "Converted Score" conversion table, the Assistant Chief of Staff, G-l j Staff, G-i
directed that a study be undertaken to compare and evaluate the test scores obtained at ied at
recruiting and induction stations in relation to scores on the same tests administered under Bred under
more uniform conditions of administration and motivation and in relation to Aptitude Area I j de Area I
scores obtained in initial processing; so as to determine whether any change in existing AFQT "zistlng AFQ
score conversions is indicated, and, if so, what change should be made.

GENERAL PROCEDURE

The study was designed'so that procedures, duplicating the original AFQT standardiza- standardiza
tion, would be carried out separately for: (1) AFQT scores obtained from induction and ion and
recruiting station administration; and (2) Scores on the alternate form of AFQT for the same 3r the same
men, obtained at training divisions under standardized conditions. Standardization was 3n was
accomplished by the equipercentile method, using Aptitude Area I as a reference test. test.

POPULATION

The sample consisted of 4 000 men undergoing reception processing at I or-. + , Dlx,
New Tersey; Fort Knox, Kentucky; Fort Tackson, South Carolina; and Fort Riley, Kansas, Kansas,
during the week of 12 February 1951. This sample was selected (from a total of 4, 981 men 4,981 men
constituting the regular flow of input at that time) to duplicate proportionally, by 10-_oint 10-point
standard score intervals in R-5, the World War II population. It included both enlistees and ilistees and
inductees, unselected as such, but drawn as shown in Table 18.

Table 18. Population components used in study of AFQT "Converted Scorzs."

Fort Dlx Fort Knox Fort Jackson Fort P'ley Total )tal

"Enlistees (No.) 50 82 97 59 r188 )8

Inductees (No.) 199 1.4 __2

Total (No.) 449 256 255 240 1000 )0O
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RESULTS

co0arison of!Standardisation Runs. Results of the utliglnal AFQT standardization were
compared with the follow-up standardization results for AFQT using scores from both Induc- Ic-
tion and recruiting stations (called "operational conditions") and from standard adminilstratioa tion
at the training divlsionw (called "standard conditions"). TablB 19 shows these resits !n
terms of AFQT raw score equivalents (computed by the equipercentle mothod) for certain
Army Standard Scores.

Table 19. Comparative AFQT-1 and AFQT-2 norms from standard and operational
administrations.

AFQT Raw Score Equivalents

Army Original
Standard Standardization Present Study Present Study
Score (Standard Cond.)* (Standard Cond.)** (Operational Cond.)**

(1) (2) (3)

180 90 90 90
150 88 90 90
140 85 89 89
130 81 84 83
120 74 77 75
110 65 68 67
100 57 57 57

90 48 49 47
80 39 41 43
70 31 31 39
60 22 20 36

eStandard score equivet.Lti determined using R-5 (AMr) as a reference test.
*E6tandard score equivalen.s determined using Aptitude Area I ss a seference test.

It can be seen that this study gave approximately the same norms for AFQT gi•ae under ar
standard conditions as were given iJ, the original standetrdzafton study.

Cosusriso of1 AFQI Scores Obtixed froe Oterationsl asd from Standard Test Adidn•stration. -io.

However, it may also be seen in Table 19 that there were ware prowued dterences in
AFQT standard score equivalents between the original standardization study and r~sults
obtained from AFQT tests given under operating conditions. The APQT equivalents t- !t.nd- md-
ard scoreu of 80 and below were cons _rerbly bigher for op-rational scores *Ian they wti in *e in
the ori.inal standardization. Particularly, a stanard sccre of 10 increased frorA -lU T e'aw raw
score 31 to raw score 19; and a standard score of 60 inorezxted from raw score 22 to raw
score 32. Standard score conver-'I-ms for AFT, then, did not hold up at levelE below stand- and-

s . core 80 for AFQT --cores obtained under operational adminLitration conditions.
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The most dramatic evidenc,. of such inflation at the lower end of the distrlbution gas Liton was
shown in the comparisons of raw score distrb"utions for AFQT administered under opera- . owra-
tional and under standard conditions (see Figure I). The distribution of scores fro'm standard :m stem',
administration is relatively smooth, though negpcively skewed. Th~s iW a typical imn;elected mselected
sample distribution for AFQT. The skewness his beer built Into thx_ test, since it was con- was con-
structed to be more differentiating at lower portions of the scale. The distribution for opera- a lor oper
tionally obtained AFQT scores is markedly biraodal, and most abnormally modal at the Inter- it ýhe bnde.
val containing raw score 39, the currept Army cut-off score. The absence oY scores below res below
39, of course, is due to applicatione of 'ais cut-off, plus the fact that admini-tratlvely vely
accepted Inductees were not Included in this study.

"Admini•tratively accepted Inductees" refer- +o men who were inducted because their wv:e .tleir
failure on AFQT was interpreted to be motivational rather than genuine lack of ability. High lity. Higl
school graduates who failed were administratively determined by the commanding officer of 'officer of
the examining station to have met the mental requirements. Other failures were interviewed ntervlewe
and administrative determinatinn was made. A Terminal Screening Guide was prepared at a -pared at
later date to serve as an add to the Interviewer by providing suggestions as to the type of .type of
additional information he might find useful in arriving at his decision (e. g., job history, edu- story, ed
cational history, ability to drive a car, instructions for administering the Individual Examina- al Examli
tion).

The obvious interpretation of these graphs is that most of the scores around 39 which .39 which
are obtained at Induction and recruiting stations represent scores for men whose scores in ;ores In
AFQT obtained under standardized conditions really are lower.

Scatterplots of operational administration and standardized administration AFNT scores LQT sco.
showed this to be true. The distrbution of standardized 2adminstratim scores of those in the Uhose int
Intrval containing operationally administered raw score 39 predominantly ranged below raw below ra
score 39.

The above mentioned inaccuracy In operational AFQT scores at the lowzr end of the id of the
distribution occurs In scores reported from both induction and recruiting stations. Figures Flgurec
3-1 and 3-2 in Appendix 3 show "B comparative distributions of standard a.Idmri su"a :zatlon
scores and operational administration scores for both enlistees and Inductees. Again the lain the
abnormal mode was obtained at the operational score Interval containing the cut-off score of ff score
39 for each group. In the enlistee operational distrbution 29% of scores were in thi-. Inter- his inter,
val as were 16.5% of the Inductee scores, showing that the abnormality was more pronounced prc~rzc
for enlistees. Separate scatterplots of operational and standard administration AFQT scores :QT zzor
for enlistees and inductees also demonstrated tkat operational seores rererted at £: • -.. - -! * 1m
ately above the cut-off score 39 are predo~minantly for both enlistees ana mduacee_ ;! -whose
standard administration scores were at failure levels.

CONCLUSIONS

"The major conclusions based on the results of the comparison o. AFQT scres Obutainfed es obt,"
under operational conditions and under standard conditions were:

1. "Operational Slippage" occurred in the operational scores as fl-ed , the pile- y the p'
up of scores at the cut-point, for both emlistees and Inductees.

2. Under standard .a•innistration, the pile-up at the cut-point was absent and the ni- nd the o
ginal standardizotion percentiles were obtained.

3. The cc- °ction of operating condlitions of test administration appears to be the solu- be the s
tion for avoiding Lue discrepancies which appear In operast rl AFQT scores.
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EVALUAT.C- OOF AFQT CONVERSION TABLES

Along with the expansion of military strength, there was an increasing Intereet on the -rest
part of the Department of Defense in manpower problems. This was evdkenced by a y a
strengthening of the organization of the Office ýof the Assistant Seci etary of Defense, Man- Ise,
power and Peyonnel, to provide direct channels fox dealing with inter-service manpower *ianpo

questions. A e area of recruitment and induction such a channel was provided by the by tb
organization of a system of Armed Forces Examining Stations in 1951 to deal w.,ith questions h quei
of produrement, selection, and allocabon of military manpower. Beginning 1 July 1951, the dy 191
examining functions of Army, Nav-y, Air Force, and Marine Corps Main. 4ecrulting Stations 1 -rg St.
were consolidated and responsibility for these transferred to Armed Forces Examining Sta- minintions. By the end of 1951 there were about 75 such -tations t1nroughout the United States. A FtiResponsibility for development of policy applicable to these stations was vested with the Ath

"Armed Forces Examining Station Policy Board" (AFES PB). This Board was established " tabli
within the Office of the Assistant Secretary of Defense, Manpower and Personnel. It was corn- It'
posed of the Director, Manpower Utilization, Office of the Assitant Secretary of Defense, Man- Defen
power and Personnel, a Cbhairman, and one general or flag officer from each :f the four Ser- * *the f
vices. This Board designated the Depasrtment of the Army as executive agent for administra- admi
tion of the various Armed Forces Examining Stations, though staffing of the stations included ans ir
personnel from all Services. ,

One of the primary problems of the AFES Policy Board at this time was that of alloca- dt of a
tion of military accessions (recruits end inductees) to the four Services. As was pointed out poinW
in the previous discussion on operational application of AFQT, such accessions were allocated iere
on thebasis of distributions among the mental groups I, I, MI, and IV as determined by nined
AFQT. This allocation began on 1 May 1951. However, considerable concern arose immedi- ose t1
ately over the fact that In experiewe of the Services during May and June 1951, the obtained he ob
percentage distributions of accessions for the :our mental groups differed appreciably from ilably
the predicted percentages as prescribed in the allocation formula. Table 20 shows the pre- is the
dicted (prescribed) percentages for allocation and the obtained percentages of all Se-vices' Serv
input in the four AFQT mental groups.

Table 20. Percentages of accessions in AFQT Mental Groups--1951.

Mental "Converted Prescribed Quotas Actual Distrb.ution
Group Score" Range 2 April Directive M•ay iine

(1) (2) (3) (4) (5)

I 93-100 8.0 5.5 6.4
II 65-92 32.0 16.8 17.9

MI 31-64 39.0 27.6 30.8
IV 13-30 21.0 50.1 44, 9

Total 13-100 100.0 100.0 100.0

The prescribed quotas shown in column (3) were deemed to be an adeqrate prediction of uredic
the distribution c" -otal input, based on the assumption that the "Converted Scores" represent ;" rep
percentile norms. Therefore, any mental group should cc-,:n the proportion of tot '. input totalI

-29-



equal to the range of "Converted Scores" i the group divided by the total range of acceptable
scores (i.e., range in mental group Ir equals 65-92 o- 28; total acceptable range equals
13-100 or 88; therefore expected percentage in group II equals 28/88 or 32 as shown i,,
column (3)). When the obtained distribution for May and June did not resemble 1ha prescribed
quotas, the Al 'S Policy Board raised lhe question cf the accuracy of the AFQT norm table.

To answer this question the AFES Policy Board appointed a "Working Group on Evalua-
tion of the AFQT Conversion Table" to evaluate the correctness of the norms. This working
cgroup consisted of one research psychologist frou each of the four Services.,!/

This working group recognized the differences between the no-'ms for AFQT as origi-
nally estabished in the original percentile norms and as estsblished in the revised "Converted
Score" norms. It also took cognizance of the fact that the "Converted Score," although it
rep-esents a partial correction for non-standard operational test administra.ion, does not
deiine percentile norms for AFQT. TLerefore, using the original standardization percentile
equivalents to AFQT "Converted Scores-• " it was shown that a predicted distribution similar
to that obtained in May and June w-uld result.

The workin9 group recommended that:

1. Test administration practices in Armed Forces Examining Stations be improved to
attain standard conditions.

2. When such conditions are attained, the original percentile norms be used to replace
"Converted Score" norms in determining allocai. ,-tzo .

3. Based on these percentile scores under the current standards for induction (minimum
acceptable score at the 10th percentile), the quotas for the four mental grades should be as
shown in Table 21.

Table 21. Expected percentages of Pc!cession under st.adarud t~.s--ng c-_t!o•:

Mental Grade Percentage Quotas

I 9
II 31
Mrr 37

IV 23
Total

Tir- members were: A&'my--Dr. Julius E. Uhlaner; Navy--Dr. Kenneth E. Clark; Martne
Corps-:-Mr. Francis F. Medland; Air Force--Dr. Charles C. Limburg, Chairman.
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Operational action was t"en almost immediately to effect improvement of conditions .f cond
highlighted by these studies. Two major ations had a direct bearing on the above recommen- )ve re
dations:

The administration of mental testing was phucsd under the supervi.2ion of commissioned com
personnel psychologists assigned to the AFES. The Army set up a special training program 1ngp
at the Adjutant General's School in which personnel psychologists (MOS 22.90) were given a a gi
two -week intensive course speclic "^ AFES mental examining procedures. Emphasis was Ip
placed in this course on the necessity for good test administration to control "Operational Iperat
Slippage" in AFQT. Each AFES was subsequently assigned at least one of these trained per- tr
"sonnel psychologists. Preliminary evidence points in the direction of considerable improve- ble
ment.

The AFES Policy Board re-instituted the original AFQT percentile conversion table ?sion
1 December 1951, to replace the "Converted Score" table.

US3 0 ANT BY THA ARMY, NAVY, NARI1E CORPS, AND AIR FORG0

The Armed Forces Qualification Test is currently used as an initial screening instru- !enin
ment by all four military Services. The various uses to which the test is put by the Services the
are summarized ttelow. All cutting scores were administratively determined.

ALL SERVICES

1. The AFQT is uscd for determination of acceptability for enlistment on the basis of the b
mental qualifications. The minimum acceptable score on AFQT-1 or AFQT-2, beginning
15 July 1951, is percentile score 10.

2. The ANQT Is used for determination of acceptability for Induction of Selective Ser- Aectl
vice registrants on the basis of mental qualifications whenever any Service us,•z- t'ý , the
machinery for procurement of z zreonneA. The minimum acceptable score on AFQT-1 and QT-1
AFQT-2, beginning 15 Xuly 1951, is percentile score 10.

3. In induction screening, an additional use of AFQT Nq made for classifying those ng
registrants who fail to achieve the minimum score. For this purposei the answer sheets of r ak.
.FQT failures are rescored with the AFQT Verbal-Arithmetic Key, which provides : viaht3 les a
ninus one-third wrongs score on the first 36 verbal and arithmetic ite- , Those "/ w. e fail

achieving vach a score of 6 or higher are designated as not acceptable, but are pvced Wn a laced
deferred category for possible future induction.

4. Equitable distribution of military accessions (allocation) Is accomplished by per- ad by
* centage quotas of total chargeable accessions within each Service based on distribution of 'autiol

men in AFQT mental groups I through 1V.

ARMY

1. The AFQT is used for determinin acceptability of women for enlistment in the WAC it !U
on the basis of mental quaLiflcations. The minimum AFQT acceptable score is percentfle score wrce
31.
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2. Applicants for enlistment from ivilJan life as officer candidates are screened with with
AFQT to determine mental qualification. The mlnbinr-m acceptable score on AFQT is per- -

centile score 65.

NAVY

Mental qualifications of women enlistee a.Dplicants for the WAVE is determined by the the
AFQT. The minimum acceptabe score is percegtile score 37.

M1ARIN1 CORPS

V- men applicants for enlistment in the Marine Corps are scrcened with AFQT. The e
minimum acceptable score is percentile score 37.

AIR FORCE

Women applicants for enlistment in the WAF are screened with AFQT. The minimum
acceptable score is percentile score 49.

SUMMARY OF PROGRAM

This program was inaugurated to develop screening tests which would provide a basis ;Is
for mental standards of acceptance of recruits and inductees.

1. In response to the Army's need for screening tests (as distinguished from classifi- ifi-
cation tests), R-2, R-3, and R-4 were constructed. These tests were first used at Central al
Examining Stations for final screening. Following the development of R-5 and R-6 and Wheir 3r
introduction operationally at Central Examining Stations, R-3 and R-4 were available for use uze
by local recruiting stations as Initial scre.ning tets.

2. To meet the need for greater uniformity among the Services In mental screening
procedures, The Armed Forces Qualification Tests (AFQT), Forms 1 and 2 were developed ed
as a joint effort of Army, Navy, Air Force, and Marine Corps researcn personnel, with the -be
Department of the Army acting as coordinating agency. The AFQT is used operationally by ;
the Army, Navy, Air Force, and Marine Corps for determining mental qualifications of maae kale
and female enlisteeapplicants and for screening Selective Service registrants for inductor- n
by those Services which may so procure personnel The AFQT also provides the basis for the
Department of Defense system of qualitative distribution of military accessious among the four
Services.

S. Each of the two iorms of AFQT contains 90 items 411i-ded equally among vocabulary, ary
arithmetic reasoning, and spatial relations. Items were selected on the bacis ,, item andyses ys
se as to provide a spread of difficulty over the entire useful range. To provide wompa•abie

* forms, items were matched not only for validity and difficulty but for sinmIlrity in coatent rnd an
psychological process as well,

4. Standardization of AFQT was based on samples c" thW entire military population on on
duty in al- the Services as of 31 Dr: n-.tber 1944. The two forms were standardized separately. tek
The differences in the distribution of scores on the two forms were so slight that a single con-
version table was adopted. By means of equipercentile conversion, scores were tranlated
into standard forms.
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5. AFQT scores were fcbuad to be highly correlated with scores on Army aptitume tests
such as AGCT and its successor Aptitude Aroa L

6. It was found that distribu+ions of scores obtained from operatione adminiotrati-n
differed signiftcantly from the distribution of scores expected on the basip of the standardi-
zation studies. A follow-up study substantiated the original standardization. To reduce this
"Operational Slippage" steps were taken to control test administration at Armed Forces
Examining Statirms. Preliminary evid-nce points in the direction of considera.'le improvement

7. Other studies have been and still are being made. One series ,f sthdles has resvlted
in the construction of "motivation keys" to control the effect of attempts to distort or bias test
scores. Another series Is directed at developing =-zverbal forms of mental screening tests.
Research efforts will continue to be directed toward maintaining and improving screening testso
in accordance with improvements in test constirutlon -echniques, administrative policies, and
operating problems.

COLLECTION OF DATA: February 1946 to November 1951

PREPARATION OF REPORT: 1 May 1952
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APPEkiDIX A

CHRONOLOGY OF SCREENIr4G TESTS AND STANDARDS
(Tests R-1 through AFQT-1 and AFQT-2)

18 April 41: Regulations excluded from military service all men who did not have the capacity ve the capacit,
for "reading and writtij the English language as commonly prescribed for the Rbd for the
fourth grade In granmazz chool." (Chanqes to Mobilization Regulation 1-7, ation 1-7,
18 April 1941)

1 J'une 42: Induction was permitted of men who cý-uld not meet the literacy standards pro- zdards pro-
vided they possessed "sufficient inteil.-gence to absorb military training rapidly." In±g rapidly.
(WD Circular 169, 1 June 1942)

31 Oct 42: R-1 introduced as screening test for induction of limited service (physicall) )hysically
restricted) personnel. Minimum acceptable score Is standard score 90. (TWX,, re 90. (TWX,
Symbols OC-S-,WDGAPO, 31 Oct 1942)

Nov 45: Inductions stopped. Procurement by enlistment only begun.

7 Feb 46: G-1 directed that a test be constructed for use In Army enlistment which could which could
be administered individually or in groups with a minimum of verbal instruction, 1 instruction,
could be completed in less than 30 minutes, and would provide scores as nearly res as nearly
equivalent to AGCT-3a standard scores as possible within the lower test score r test score
ranges. (D/F from WDGS, G-1, File: WDGAP 342.06, 7 February 1946) 7 1946)

17 April 46: Raw score of 15 on R-1 (standard score 70) Is minimum acceptable for enlist- 3 for enlist-
ment. (WD Circular 110, 17 April 1946)

12 JTune 46: R-1 used at local recruiting stations, where raw score of 15 Is minfir.m accept- nimum accep
able for referral to Central Examining Station, where raw score 16 on R-2 3 on R-2
(standard score 70) is minimum acceptable for enlistment. R.-2 v'.- 4'-r-i n '. ansferre.4 fro
Main Recruiting Sjttuns to Central Examining Stations. (WD Cir-ular 171, ular 171,
12 Tune 1946)

9 Aug 46: R-4 and R-2 used at local recruitlng stations wl_'e raw scores of 15 un R-1 or 15 on R-1 or
16 on R-2 (standard score 70 on either) are minimum acceptable for referral to ) m!;:rral to
Central Examining Stations, where raw score of 6 on R-3 or R-4 (5tar.,rd s standard
score 70) is minimum acceptable for enlistment. (VW C'- ul, r 29, _. 9, 9 August
1946)

23 April 47: Raw score ol 19 on P.-1 or 2-3 on R-2 (standard score 80 on either) &re m'/e~. are minimun
acceptable at local recruiting stations f.r reJerral to Central Examining Sta- Aing Sta-

* tions, where raw score of 13 on R-3 or R-4 (standard scora 80) is minimum •mlnimum
acceptable for enlirtment. R-2 ;s to replace R-1 as soc.- av stocim of R-1 are 3 of R-1 are
depleted. (WD Circular 103, 23 April 194?)

11 Feb 48: Examining funct•ons are transferred "rom Central Examinlig Stati- ts to Mairv ns to M'ain
Recruiting Stations. Usa cf R-5 and R-6 is prescribed. (Memo 8&J-750-28, 0)-750-28,
11 February 1948)

12 March 48: Minimum acceptable score for enlistment at Main Recruiting Stations is standard )ns is
scare 80 on R-3, R-4, R-5, or R-6. (WD Circular 66, 12 March 1945) -948)
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30 March 48: Standards are the same as . WED Circular 66. Tests R-3 or R-4 is given at
local recruiting stations and R-5 or R-O is given at Main Recruiting Stations.
(Memo 600-750-30, 30 March 1948)

27 July 48: Minimum score acceptable for enlistment is standard score 70 on R-3 or R-4, 4,
but 80 on R-5 and R-6. (Memo 600-750-30, 21 3u*y 1948)

Nov 48: Inductions began under Selective Service Act of 1948. Inductions continued for "or
3-month period, (iMovembez 1k?48-fanuary, 1949) and were than terminted
until August 1950. Minimum a.cceptance standards on R-5 and R-6 -me as for for
enlistment (standard score 70 GCT equivalent includc.d in Selective Service Act kct
of 24 June 1948, PL 759-80th Congress-as the -ninimum acceptable score).

I- Dec 48: Minimum acceptable score at initial recruiting pohn- !s raw score 9 on R-3 or V
R-4 (standard score 75) for referral to Main Recruiting Stations (where stand- id-
ard i-core 70 on R-5 or R-6 is minimum acceptable for enlistment). (WCL
3W861, 30 Decembe: 1948)

1 Jan 50: AFQT Forms 1 and 2 to replace R-5 and R-6 at Main Recruiting Stations. At it
local recruiting stations R-3 and R-4 continue in use. (SR 615-105-25,
13 December 1949)

1 Xan 50: R-3 and R-4 used at local recruiting stations where raw score of 17 or highr
on either (standard score 90) Is minimum a, .-eptable for referral to Main
Recruiting Stations where a percentile score f 31 (standard score 90) on
AFQT-1 or AFQT-2 Is minimum acceptable for enlistment. (TAG letter, File: tie:
AGSE 342, 22 December 1949)

27 April 50: AFQT Forms 1 and 2 to be used at J'oint ExaminWg and Induction Stations for T
screening UI ees. Percentile score 13 (standard score 70) to be minlimum
acceptable for induction. (SR 615-180-1, 27 April 1950)

10 July 50: A new conversion table of -aw scores into "Converted Scores" was prepa• at
the direction of Army G-1 and placed tio operation 10 July 1950. (Letter from rnm
TAG to all Army Commands, File: AGPP-P 220. 01, 10 Xuly 1950)

17 July 50: For enlistments, raw score 6 on R-3 (standard score 70) is minimum acceptable )tble
at local recruiting stations for referral to Main Recruiting Stations where per- P-r-
centile score of 13 (standard score 70) !a minimum acceptable for enlsttriant. .
(WCL 32938, TAG, 17 July 50)

16 Tuly 50: For enlistment, standards at local recruiting statious unchanpol. At MOL
Recruiting Stations, "Converted S-ore" 13 on AFQT-1 or AFQT-2 (standard
score 70 adjusted for operational administration) is minimum acceptable fol.
enlistment. (WCL 33372, TAG, 18 July 1950) "Converted Score" table
replaced percentile score equivalent table lo' determining AFQ- .1 and MQT-2 r-2
norms to adjust for slippage in operational testing" conditions for enlstmezt.

Aug 5C. Inductions begin for Army under 30 June 195( Extension of Selective. Servkh Act 3 Act
of 1948. (PL 599-81st Congress)

2 Nov 50: "Converted Score" ." is minimum acceptable score cn AFQT-1 and AFQT-2
(adjusted 6Landard score 70) for n (SR 615-10-1, Change 3,
2 November 1950)
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11 Tan 51: G-1 directed that a 4idy be undertaken to compare test scores obtalnmd .1nder ined undei
operational and under standard conditions so as to check the existing AF(QT f AFQT
score conversions. (DF from G-1 to TAG, File: G-1 201.6, 11 a'2,uary 1951) mary 1951)

2 April 51: By direction of the Secretary of Defense, the policy of qualitative division oi vision of
.nalitary mar4ower accessions among 'he Services on az equitable basis was ais was
established. 'Meemorandum for Secretaries of Army, Navy, and Air Force, • Vorce,
and Joint Chiefs of Staff, Subject: "Qualitative Distrlbution of M ilitary Man- i ry Man-
power," 2 April 1951)

19 iune 51: Percentile score of 10 (standard score 65) or AFQT established as minimum ninimum
acceptable for induction. (PL 51, 82nd Congress, amendment to Universal i4versal
Military Training and Service Act)

30 June 51: "Converted Score" of 10 on AFQT-1 and AFQT-2 (adjusted standard score 65) score 65)
is minimum acceptable for Induction. MDepartment of Defense Directive 100. 03-1, :tive 100. 0:
30 Tune 51)

18 July 51: "Converted Score" of 10 on AFQT-1 and AFQT-2 (adjusted standard score 65) Is score 65)1
minimum acceptable for enlistment at Main Recruiting Stations. (DA Radio 34878, & Radio 34
TAG, 18 July 1951)

30 Oct 51: Examining functions for recruitment and Induction by all Services transferred to ansferred I
Armed Forces Examining Stations. Commissioned personnel psychologists were olorists we
assigned to smoervise administration of testing. (SR 615-100-1, 30 October 1951) October 1i

5 Nov 51: For induction, AFQT-1 and AFQT-2 supplemented by additional screening with sening with
the AFQT Verbal-Arithmetic Subtest, Non-Language Qualification Test (NQT-1). :1'est (NQT-1
This supplemental screening given AFQT failures to classify them for possible or possible
future induction. (SR 615-180-1, 5 November 1951)

23 Nov 51: Percentile score of 10 on AFQT-1 and AFQT-2 (standard score 65) Is minimum is mirimu=
acceptable for both enlistment and induction. The "Converted Scc., ." : 'Ne 1e4 "table .-r
determining AFQT norms is replaced by the original percentile norm table, since table, st
standard testing conditions are assumed to have boen achieved In examining 3f- a Imining sti
ticts. (DA Radio 46247, TAG, 23 Nc-qmber 1951)

'1
II.

S~- 39 -



APPENDIX B

N's, MEANS, STANDARD DEVIATIONS AND PRODUCT-MOMENT CORRELATIONS 'IONS
FOR IN-DICATED COMBINATIONS OF R-2. R-3, R-4, AND AGCT-3a

Camp Atterbury ±. eption Center, May 1946

r BetweenRx-Test AGCT-3a Rx-Test and
Form Population* N M SD M SD AGCT-3a

R-2 A 700 34.4 13.2 98.8 20.5 .79

R-3x B 700 22.1 10.9 98.9 20.6 .86

R-3x D 1000 22.5 11.4 98.8 20.1 .83

R-4x C 600 22.1 10.7 99.0 20.6 .86

R-4x D 1000 25.6 11.3 98.8 20.1 .86
- - - ...-.

r Between
R-ft and .- 4x

.80I I--
wrWsts admnistered: A - 1-2. AWCT-3

B - 2-3z, ACT-3a
C - 1-4:, AqC-3a
D - R-3:, R-4x, AGC-3m

1
II
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.APPENDil3 C

CONVERSION TABLES: RAW SCORES ON R-2, R-3, AND R-4 TO ARW
STANDARD SCORES

R-2 A-3 and 2-4 Stundad Scozes R-2 R-3 and R-4 Staudw4 Scores ves

45 144 22 99
38 98

14 142 37 21 97 -I
43 138 36 20 go.

35 95

50 42 135 34 19 94
33 93

41 132 32 18 92
31 91

49 40 130 30 17 90
29 88

39 128 28 16 87
27 85

38 128 15 84
28 83

48 37 125 25 14 82
24 81

3 123 23 13 80

35 122 12 79
34 IPA 22 11 '78

21 '11
47 33 120 20 10 76-

32 119 19 and 18 9 75
17 74

31 117 16 8 73
46 30 115 15 md 14 7 72

29 113 13 and 12 6 71
46 112 11 70

2S 111 10 5 ft
9 68

44 27 109 8 4 68

43 26 107 3 e'

5 59

42 25 108 2 Be
4 5"
3 55

41 24 104 2 1 5
40 102 1 51

23 101 0 0 4?
3 100
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I APENDIX P

CONVERSION TABLE: RAW SCORES ON R-5 AND R-6 TO ARMY ST.NDARD SCORES )RE•

Raw Standard Raw Standard Raw Staida-d Ra' SandardT•eo Score Score Score Score Score Score Score Scoree

&JI140 .16o0 139 65 1no2 7
139 162 99 138 64 110 24 73

" 138 162 98 137 63 10o 23 72-137 -lei 97 136 62 109 22 71
136 161 96 135 61 108 21 70

135 160 95 134 60 108 20 69
134 'L0 94 133 59 107 19 68
133 159 93 132 58 106 18 67
132 159 92 131 57 105 17 66
131 158 91 130 56 104 16 65

130 158 90 129 55 103 15 64
129 157 89 129 54 102 14 63
128 157 88 128 53 101 13 62
127 156 87 128 52 100 12 81
126 156 86 127 51 99 11 60

125 155 85 127 50 99 10 59
124 155 84 126 49 98 9 Z8
123 154 83 126 48 97 8 5'7
122 154 82 12.4 47 96 7
121 153 81 DI4 46 95 6 54,

120 153 80 123 45 94 5 52
119 152 79 122 44 93 4 50
118 152 78 121 43 92 3 48
117 151 77 120 42 91 2 4&
116 151 76 120 41 90 1 44

I115 150 75 119 40 89

114 .150 74 119 39 89
113 149 73 118 88 88
112 149 72 117 37 87
111 148 71 116 36 86

110 147 70 115 35 85
109 146 69 i14 34 83
108 145 68 114 33 82
107 144 67 113 32 Si
106 143 66 112 31 80

105 142 30 79
"- 104 141 29 78

103 140 28 77
102 140 27 76
101 139 26 75
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APPENDIX E

BREAKDOWN OF TEST POPULATION FOR GCT-Vx AND GCT-8x
"BY DIVISION, STATION, AND STATUS

GC.-7x GCT-8x

Rejectx *Recruits Total Rejects Ree-aits Total 'otal

RecMtiMn Stations

"Army-Ai' Force 158 430 588 149 456 605 C 305

Navy -o--- 129 134 --- 14 34

Total 278 430 717 263 456 739 739

Trainlng Divisions

Army lDz 1125 1015 )15

Air Force (Lacklan 772 715 115

Navy (San Diego) 1 781

Total 2758 .2511

Combined Recruiting
Stations and Training
Divisions

Army 1713 1620 30

Air Force . '715 715

Navy99 1

Total 3475 3250 .50
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APPENDIX G

DERIVATION OF DISTRIBUTION OF AGCT STANDARD SCORES FOR
TOTAL STRENGTH POPULATION OF THE ARMED

FORCES AS OF 33 DECEYBER 19441

The plan for standardization of .*AwQT-1 and AFQT-2 required that norm.- for the tests r th
represent percentile scoees in a total potential military population under condItions of full , of:
mobilization. In addition, since the Selective Service Act of 1948 fixed th. minimum accept- I al
able mental standard for induction as Ar-my Staudard Score 70, it was required that scores on t scc
the new AFQT equivalent to AGCT standard scores 1,q established. This latter objective
could be accomplished by determining equipercentile equivalent AFQT raw scres to AGCT to A

- standard scores for t),e sample population used In establishing the percentile norms.

The major sampling problem therefore was to obtain a standardization sample which plei
represented the potential iail•tary population under conditions of full mob!•izatlon. It was It V
agreed that the best model of such a population would be the total military population at the time )n al
of peak mobilization in World War U. This was in December 1944. Tt was further decided that dec:
a sample population which duplicated the AGCT standard score distrlff alon of this designated iesi
parent population (World War II military strength) If generally controlled on geographical dis- lphic
tribution and Service membership, would serve as a satisfactory sample for standardization. irft
These agreements were based on two major assumptions: (1) The 11,694,229 enlisted men and ted:
officers In the Armed Forces as of December 1944 would not differ In sign•ftiant population
parameters from a potential 1ull mobilization population in the next five or teu ieas- a-;
(2) Th•e distribution of AGCT standard scores would suffice as the major parameter on which on
samples could be selected to represent this population for standardizion pv-.rpo3es. Table *

3-1 shows the total military -nanpower on 31 December 1944 as 14, was distributed among the amo:
mrious Services. It was necessary to break out numbers of y• y conumisioned officers d of
!rom those coImissoned In schools, as shown, In order to P" AGCT standard ocore rd s
Ulstributions from data which were available.

Table G-1. Strength of Armed Services as of 31 December 1944.

OFFICERS
ENLISTEDi Directly Commisslom! Totc~

Service MEN Commissioned From Ranks Mwar.wor)O:
"(1) (2) (3) (4) 15)

Army-Air Force 7,127,897 220,543 619,940 7, 968, 380 18,3

Navy 2,735,270 293, 2e8 82,716 3, 11,254 .1,2

Coast Guard 147.885 11,707 480 V:'1,052 ;0,0

Mnrine Corps 414, 561 11,995 27,987 44,543 4,5

TOTAL MUTOWElI 11,894,229 4,2

- 47 -
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The purpose of this Appendix is tc 4emonsft ate how the AGCT stazadard score distribix. rib-
tion for this total World War 31 population was estimated from availabl.e date,

GENERAL PROCEDURE

The general procedure for estimating the AGCT score distribution for the total Armed me
)rtetssForces strength was: (1ro obtain an estimate of the distribution for eac Srvice s,;parately; ate:

- thf tests and (2) To weight the distribution for each sfer'!v. e in accordance with its total strength (as

in accept- shown in Table G-1) and to combine the weighted distributions.
t scores on a

Co AGCT INDIVIDUAL SERVICE DISTRIBUTION*SIAs a basis for building AGCT distributions, very large samples were obtained 6f li'pu~t nps
pie which in the various Services as follows:
It was kwAi Force.* A 2% sampie of input during 1944 Yn 5pitAGOT stand~ard score Ine-tn

mat the time vals5. Since the Air Force 5-poar fte ryatti ineth twInvc eeteter- ate
decided thataso.
iesignatedasoe
iphical dis- ,i'ay Total Input for the year January 1944 to February 1945 in terms to.f Navy General n

meizin__ Classification Test scores. These were converted to equivalent AGCT scores bry means of )
ted en nd cnvesios avilale n a revousArmy-Navy Classification Battery compaziam E~udyQ§.

?s; and Marine coos. Total Input for the same period covered by the Navy samplci. The Marine lar
on which Corps used AGCT In Its classification procedures,, so no furthier conversions of t cores were are
;.Table ncsay

among thecssry
cI officers It was assumed 'Iat the above distributions of enlisted men Input would adi~quately
rd score represenit the distribution of enlisted men and ofticers commissioned from the vram Ra of r_ t tb

base period, December 1944, since this portion of the population had come frori sach Input in at I
t'~e past. Therefore, the single correction of each distribution for officers directly ent-r- AiS
sioned from civilian lif was necessary _j give a representative distribution of strcngth as ol 1 o.
Docember 1944.

I ~ f CORRECTION FOR DIRECTLY COMMISSIONED OFFICERS

ýal Data from Table G-1 gave the basis for kaplying corrections to each intr-al of eaC.e

)ower Service Input distribution In order to accoant for directly commissioned officers. Theow- 0

AmA i~J1rsorge 7, 1Z7,897 enlisted men to 220,5W directly.38,380 commassioned officers,, or . 96997 to .030013.
S2j,735,270 to 293,288, or. 90316E io .098835.

.1,254 Maie qs 414,581 to 11, 995, ol' .971879 to .028121.

Z,052. TI~erefore, tbn input dlstribut~rn ciý each Service iwol cust Into a peacentilo distir1k tion, izt
which In turn was applied to the above proportior of enlisted man to show the p priophaa dis- di

)4, 543 tribution of enlisted meii. These distributions are shown ft Ta~1e G-2, coluwa (%, (5), and an
(8). To these, the directly comniiestned officers were added with their total proportion being b64.

)4,229 disUribued in Intervals at standard score 110 and above In the same nmain as was the cistri- z
bi~ion, of enlisted men. The assumption here was that officers would be distributed 111m a ran- re

-dom, selection of enlisteJ men with standard scores 119 and above (assuming directly commis- mIn
sioned officers to be sin.. _r iin quality to those selected from the rainks where AUCT stanftdar
scort 110 is required fox- OCS).
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ribu-

\0 CO'

-med0
a~tely; 0 . ..... . .... I

. . . . . . . .,

#aut 0%C4 If

ated

aneral El K O F -9

.0

~U M

~.04--1
are .000

i ot

eVm10Hi-O
. .... .. ..d



Table G-3. Proportional distributlc,. of AGCT standard scores for total strength of
Armied Forces as of 31 Dscember 1944.

AGCT
Standard Smoothed tonthed

Score Army-Air Force Navy arines Total Cumulative Percent-Iss aeutiles
(1) (2) (3) '4) (5) (6) (7) M(

160andup .000020 1001199 .000004 .001223 1.000000 .100 )00
155-159 .000271 .000636 .,000012 . r.-T919 .998777 . 00o C11
150-154 .001449 .001410 .000041 .002900 .997858 .100 00
?6,5-149 .002899 .003345 .000M86 '006330 .994958 .100 1.00
140-144 .006523 .004466 .000168 .011157 .M8628 .99 9

135-139 .012321 .007640 .000428 .020399 .977471 .98 18
13n-134 .018989 .008M86 .000687 .027842 .957072 .96 18
125-129 .034064 .020319 . 0016e9 . 05052 .926280 .92 )2
120-124 .046965 .018632 .002627 .068224 .873178 .87 1
115-119 .049284 .025002 .003781 .078067 .804954 .80 0

110-114 .059432 .033328 .004754 .097514 . 26887 .73 '
105-109 .056709 .022608 .005523 .084840 .6293713 .63
100-104 .053008 .028291 .003906 .085205 .544533 .55 )5
95-99 c049042 .02e565 .0041-70 .079777 .459328 .47 R
90-94 .043622 .022821 .003060 .069503 .379551 .37 17

85-89 .042961 .016189 .002818 .061768 .3100M8 .30 )0
80-84 .037013 .014347 .001534 .052894 .248280 .26 ,18
75-79 .034389 .0095u, .001383 .045350 .195688 .20 10
70-74 .031196 .007355 .000990 .039541 .150038 15 A
65-69 .026437 .0019pi .0C06876 .029102 .110495 2

60-64 ; 022472 .00238 .000423 .025733 .081398 .9
55-59 .018507 .001894 .000177 .020578 .055880 .6
50-54 .013219 .000555 .000060 .013834 .03M082 .4
45-49 .008394 .000353 .000038 .00878ME .0-21248 .2
40-44 .012228 .000171 .000064 .012463 .013463

TOTAL .681394 .279737 .058869 1.000000

fA
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Table G-2, columns (3), (61 and (6), shows the corrections for dlrectly comzai-Lioned amisslone
officers. Columns (4), (7), and (10i, show the total (sum of preceding two columns In each fin each
case) proportional distribution for each Service. These total proportional distrflb)ons were ions were
then taken to represent AGCT standard score distributions for total itrengtu iu each -iervics Service

- as of December 1944.

tonthed
ceitiles COMBINING ALL SERVICES
('1)(- The individual percentage dlstr2butons for each Service were combined to yield a pw- Weid a per-
)00 centage distribution of AGCT standard scores for the total Armed Forces strength as shown in S shown in

Table G-3. Each Servied proportion of the total strength, 11, 694,229 men, was derived by Ji'ived by
00 dividing this number into its total strength as shown ,. Table G-1. These proportions were as ins were as

follows: Army-Air Force, . 681394; Marine Corps, .038869; Navy, .279737. The Navy pro- ,.avy pro-
o portion Included the Coast Guard strength shown In Table G-1 on the assumption that the Coast it the Coast
9 Guard personnel would be distributed In approximately the same manner as the Navy. For each r. For each
18 Seryice, this proportional flgure was multiplied by the total percentage In each AGCT interval !T Interval
16 as shown In Table G-2 to give the proportion of the total Armed Forces strength In each inter- 3ach inter-

val. The Interval percentages for each Service were then added to yieid the total Armed Forces -rmed Forces
distribution shown in column (5) of Table G-3. These were cumulated In column (6) to show the to show the

7 AGCT percentile norms for the World War II full mobilization population.

As a further extension the cumulative percentages were plotted and fitted to a smoothed a smoothed
ogive. Column (7) shows the final norms derived from the smoothed ogive. Subsequent sam- aent sam-
pies used In standardizing AFQT were selected to duplicate this smoothed ogive curve, we.

i7
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JAPPENDIX B

imlssionc
in each "".EB, iLLO: zcAW SCORBS ON A'nT-i OR AFQT-2 TO PERCENKTLE SCORES -ORES
ions were AND TO ARMY STANDARD SCORES
SServiae

Raw Score Percentile Standard 8core Raw Sore Percentile Standard Score d Score

90 100 1,% 45 28 88 3
89 100 157 44 37 85 5

teld a per- 88 100 151 43 28 84 1
x shown in 87 100 148 42 24 83 3

88ved by 86 99 142 41 23 82 1
ns were as
1gavy pro- 85 98 139 40 2 81 1
It the Coast a 84 97 .137 39 21 80
F. For each 83 96 134 38 20 79
T interval 82 95 131 37 19 78 3

iach Inter- 81 93 130 36 18 77 7

.med Forces 80 92 128 36 17 76
to show the 79 90 126 34 16 75

78 89 125 33 15 73 1
77 87 123 32 14 71

a smoothed 76 85 12 31 13 70
ment sam-

7e. 75 84 121 30 12 69
74 82 120 29 12. 68
73 80 118 28 11 66
72 78 117 27 10 6571 78 116 26 9 64 •

70 74 115 25 9 83
69 73 114 24 8 62
88 71 113 23 7 cl
67 69 112 22 7 80
66 67 111 21 6 59

65 65 110 20 5 57
64 63 109 19 5 56
683 61 107 18 4 55
62 59 106 17 4 es
61 57 105 16 5C

80 55 104 15 2 ýa""59 58 103 it 2 4

58 51 101 13 2 47 IJ

57 49 100 12 2 45* 56 47 99 11 2 .43

55 45 98 10 2 U,
54 43 97 Q 2 4_ :
53 41 9N 8 1 41
52 s9 95 7 1 41
51 37 94 6 1 40

50 38 93 5 1 39
49 34 92 4 1 39
48 .32 91 3 1 39
47 20 2 1 39
48 30 88 1 1 39
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"CORES
CONVERSION TABLE: RAW SCORE ON AFQT FORM 1 OR iORM 2 TO

CO.VERTED SCORE (10 MYLY 1950)

d Score _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Raw Converted Raw Converted Raw Converted
3 Score scorb Score Score Score Seore

S90 100 60 37 30 8
89 100 69 35 29 2

18985'7 31 27 6

86 97 56 30 26 6

8598 55 29 25 8
84 95 54 28 24 5

383 94 53 27 23 5
82 93 52 26 22 5
81 91 51 25 21 4

80 89 50 24 20 4
79 87 49 23 19 4

Y78 85 48 22 18 3
77 83 47 21 17 376 81 48 20 16 3

75 79 45 19 15 3
74 78 44 18 14 2
73 73 43 17 13 2
72 70 42 16 12 2
71 67 .,*1 15 11 2

70 64 40 14 10 2
69 81 39 13 9 2

.88 58 38 12 8 1
67 55 37 .11 7 1
66 36 11 6 1

85 49 35 10 5 11S4 48 34 10 4 1
63 43 33 9 3 1
02 41 32 9 2 1
'1 39 31 8 1 .
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